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“All I want is compliance with my wishes, after reasonable discussion” [1]. 
1.1.1 Consequences of non-adherence
Many patients with psychotic disorders have difficulty adhering to their prescribed 
antipsychotic medication [2,3]. Clinicians often wish for improved medication adherence 
because complete or partial adherence is associated with adverse individual and societal 
outcomes such as inconsistent symptom control, more relapses [4–6], more (re)hospitalizations 
মࢸॹࢹযॹ ƺǿǏǾȅȖǓ șȣǩǉǩǏǓƺȠȠǓǾȒȠș মࢺॹࢲࢱযঀ 2ǿ șȣǾॹȒƺȠǩǓǿȠșঢ় ǟƺǩǹȣȖǓ ȠȅƺǏǦǓȖǓ șȣГǉǩǓǿȠǹΡ Ƞȅ
ȠǦǓǩȖȒȖǓșǉȖǩǈǓǏǾǓǏǩǉƺȠǩȅǿșǓΚǓȖǓǹΡȖǓǏȣǉǓșȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟȠǦǓǾǓǏǩǉƺǹȠȖǓƺȠǾǓǿȠȅǟ
șǉǦǩΦȅȒǦȖǓǿǩƺƺǿǏǩǿȠǓȖǟǓȖǓșΛǩȠǦȠǦǓȖƺȒǓȣȠǩǉǓАȅȖȠșমࢲࢲযঀeǦǩșșǦȅΛșȠǦǓǿǓǓǏǟȅȖǈǓȠȠǓȖ
adherence. Reasonable discussions between patients and their clinicians are not always 
șȣГǉǩǓǿȠǩǿȅȖǏǓȖȠȅǩǾȒȖȅΚǓƺǏǦǓȖǓǿǉǓॸȠǦǓȖǓƺȖǓΚƺȖǩȅȣșȖǓƺșȅǿșǟȅȖȒƺȠǩǓǿȠșǿȅȠȠȅȠƺǷǓ
ȠǦǓǩȖǾǓǏǩǉƺȠǩȅǿƺǿǏǩǿȠǓȖΚǓǿȠǩȅǿșȠȅǩǾȒȖȅΚǓǉȅǾȒǹǩƺǿǉǓƺȖǓǿȅȠƺǹΛƺΡșǓАǓǉȠǩΚǓȅȖșȣǩȠƺǈǹǓ
for patients with schizophrenia. 
1.1.2 Risk factors of non-adherence
Risk factors of non-adherence can be divided into patient-, treatment- and environmental-
related factors [12]. Patient-related risk factors include poor illness insight, negative attitudes 
towards medication, a shorter duration of illness or comorbid substance use [13–15]. If patients 
ǓΠȒǓȖǩǓǿǉǓǏǩșȠȖǓșșǈΡșǩǏǓǓАǓǉȠș ǟȖȅǾȠǦǓƺǿȠǩȒșΡǉǦȅȠǩǉǾǓǏǩǉƺȠǩȅǿॹ ȠǦǩș ǩșǉȅǿșǩǏǓȖǓǏƺ
treatment-related risk factor for non-adherence [16]. Environmental-related risk factors include 
șȠǩǠǾƺȅǟȠƺǷǩǿǠǾǓǏǩǉƺȠǩȅǿॹǹƺǉǷȅǟșȣȒȒȅȖȠমࢲࢸযॹЙǿƺǿǉǩƺǹȒȖȅǈǹǓǾșॹǉǦƺȅȠǩǉǹǩΚǩǿǠșǩȠȣƺȠǩȅǿș
and poor aftercare [17,18]. Together, these factors show the variety of reasons that contribute 
ȠȅǿȅǿেƺǏǦǓȖǓǿǉǓƺǿǏǩǹǹȣșȠȖƺȠǓΛǦΡǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓƺǿǏǉǦƺǿǠǩǿǠȒƺȠǩǓǿȠșঢ়ǈǓǦƺΚǩȅȖǩș
ȅǟȠǓǿƺǉȅǾȒǹǓΠƺǿǏǏǩГǉȣǹȠȠƺșǷঀ
1.1.3 Interventions to improve medication adherence: a systematic review
Over the past 35 years, many interventions (e.g. adherence therapy, motivational interviewing, 
psychoeducation or contingency management) have been developed and tested for improving 
antipsychotic medication adherence among patients with psychotic disorders [19,20]. Some 
șȠȣǏǩǓșǏǩǏǿȅȠǏǓǾȅǿșȠȖƺȠǓǓГǉƺǉΡǩǿǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓমࢳࢲ৅ࢳࢴযॹΡǓȠȅȠǦǓȖșȠȣǏǩǓșǏǩǏ
মࢳࢵ৅ࢳࢷযঀ/ȅΛǓΚǓȖॹ ǩǿȠǓȖΚǓǿȠǩȅǿșȠǦƺȠƺȖǓǓАǓǉȠǩΚǓ ǩǿ ǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓǏȅǿȅȠƺǹΛƺΡș
șǦȅΛȒȅșǩȠǩΚǓșǓАǓǉȠșȅǿȅȣȠǉȅǾǓșșȣǉǦƺșȒșΡǉǦǩƺȠȖǩǉșΡǾȒȠȅǾșȅȖȒșΡǉǦȅșȅǉǩƺǹǟȣǿǉȠǩȅǿǩǿǠ
[22,27,28]. This is surprising, concerning the well-known correlational data on the associations 
between non-adherence and poor outcome [29]. 
9General introduction
Two large systematic reviews included intervention studies to improve antipsychotic 
medication adherence between 1980 and 2000. Zygmunt and colleagues [20] reviewed 39 
studies and concluded that psychoeducational interventions without additional strategies 
শǓঀǠঀǟƺǾǩǹΡȠǦǓȖƺȒΡȅȖǈǓǦƺΚǩȅȣȖƺǹǾƺǿƺǠǓǾǓǿȠষΛǓȖǓǹǓƺșȠǓАǓǉȠǩΚǓǩǿǩǾȒȖȅΚǩǿǠǾǓǏǩǉƺȠǩȅǿ
adherence. Integrated programs, however, which used various interventions to improve 
adherence found positive results. Similar results were found by Dolder and colleagues [19], 
ΛǦȅȖǓΚǩǓΛǓǏࢳࢲșȠȣǏǩǓșƺǿǏǉȅǿǉǹȣǏǓǏȠǦƺȠǩǾȒȖȅΚǓǾǓǿȠșǩǿƺǏǦǓȖǓǿǉǓΛǓȖǓǾȅșȠǓАǓǉȠǩΚǓ
after combinations of educational, behavioral and system-oriented interventions. Both reviews 
supported the idea of using an integrated treatment programme to improve adherence. The 
most recent review, by Barkhof and colleagues [30] included 15 randomized controlled trials 
conducted between 2000-2009. Their results showed that long lasting interventions with a 
focus on adherence were more successful at improving medication adherence than short term 
interventions. Adapted forms of motivational interviewing, such as compliance therapy did 
not show improvements in adherence rates. The authors also acknowledge the need for more 
individualized approaches due to the large variety of reasons associated with non-adherence. 
Furthermore, a  meta-analysis was done on adherence enhancing interventions in a wide 
range of other chronic illnesses than psychotic disorders [31]. These authors focused on studies 
that assessed medication adherence through electronically compiled drug dosing histories. 
In 79 studies it was found that patients randomized to an intervention group had an average 
combined adherence outcome of 74.3%, which was 14.1% higher in comparison to patients 
in the control group. Interestingly, however, among 57 studies measuring clinical outcomes, 
ȅǿǹΡǓǩǠǦȠȖǓȒȅȖȠǓǏƺșǩǠǿǩЙǉƺǿȠǩǾȒȖȅΚǓǾǓǿȠǩǿǉǹǩǿǩǉƺǹȅȣȠǉȅǾǓঀ
Finally, a recent review and meta-analysis focussed on improving adherence in patients 




by providing external rewards.
2ǿșȣǾॹȖǓǉǓǿȠȖǓΚǩǓΛșǦƺΚǓǟȅǉȣșǓǏǾƺǩǿǹΡȅǿΛǦǩǉǦȠΡȒǓȅǟǩǿȠǓȖΚǓǿȠǩȅǿșƺȖǓǓАǓǉȠǩΚǓ








we also need to know when and how better medication adherence leads to better symptom 
control, improved functioning and quality of life. 
ࢲঀࢲঀࢶАǓǉȠșȅǟǩǿȠǓȖΚǓǿȠǩȅǿșȅǿƺǏǦǓȖǓǿǉǓƺǿǏǉǹǩǿǩǉƺǹȅȣȠǉȅǾǓșॸƺșΡșȠǓǾƺȠǩǉȖǓΚǩǓΛ
vǓǉȅǿǏȣǉȠǓǏƺșΡșȠǓǾƺȠǩǉȖǓΚǩǓΛȅǟȖƺǿǏȅǾǩΦǓǏǉȅǿȠȖȅǹǹǓǏȠȖǩƺǹșশ[eঢ়șষƺǩǾǓǏƺȠǩǾȒȖȅΚǩǿǠ
adherence to antipsychotic medications and on clinical outcomes. First, we will review 
ȠǦǓǓАǓǉȠȅǟΚƺȖǩȅȣșȒșΡǉǦȅșȅǉǩƺǹǩǿȠǓȖΚǓǿȠǩȅǿșȅǿǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓঀ^ǓǉȅǿǏॹΛǓΛǩǹǹ
ǟȅǉȣșȅǿȠǦǓǓАǓǉȠșȅǟȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿșȅǿǉǹǩǿǩǉƺǹȅȣȠǉȅǾǓșșȣǉǦƺșȒșΡǉǦǩƺȠȖǩǉșΡǾȒȠȅǾșॹ
psychosocial functioning, and quality of life. Finally, this overview aims to explore reasons 
শǩঀǓঀǾǓȠǦȅǏȅǹȅǠǩǉƺǹǉȅǿǉǓȖǿșষΛǦΡșȠȣǏǩǓșЙǿǏǏǩАǓȖǓǿȠȖǓșȣǹȠșঀǹǹșȠȣǏǩǓșƺȖǓǏǓșǉȖǩǈǓǏΛǩȠǦ
regard to the large variety in methods used to assess adherence to antipsychotic medication, 
measurements of clinical outcomes, type of interventions and settings. Recommendations for 
future research are discussed in order to improve comparability between studies. 
1.2 Selection methods
1.2.1 Eligibility criteria 
To be included in the review the selection criteria were as follows: 1) a randomised controlled 
ǏǓșǩǠǿΛƺșȣșǓǏॹࢳষȠǦǓǓΠȒǓȖǩǾǓǿȠƺǹȠȖǓƺȠǾǓǿȠΛƺșșȒǓǉǩЙǉƺǹǹΡƺǩǾǓǏƺȠǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓ
with antipsychotic medications, 3) patients were diagnosed with a psychotic disorder for which 
antipsychotic medications were prescribed, 4) papers were published in a peer reviewed English 
written journal, and 5) only full papers (no conference abstracts) were selected. 
1.2.2 Information resources
Literature searches were conducted using Embase.com (Medline and Embase), Medline 
(OvidSP), Web of science, PsycINFO, Cochrane, Pubmed publisher, and Google Scholar. 
1.2.3 Search strategy 
Literature searches were conducted using Embase.com (Medline and Embase), Medline 
(OvidSP), Web of science, PsycINFO, Cochrane, Pubmed publisher, and Google Scholar. 
The search strategies were designed by a biomedical information specialist and a psychologist. 
The basic search elements were medication adherence or compliance and anti-psychotic 
ƺǠǓǿȠșঀeǦǓșǓΛǓȖǓǉȅǾǈǩǿǓǏΛǩȠǦȠǦǓȅǉǦȖƺǿǓșǓǿșǩȠǩΚǓЙǹȠǓȖǟȅȖ[ƺǿǏȅǾǩΦǓǏȅǿȠȖȅǹǹǓǏ
Trials (RCTs). Each element was thoroughly translated in controlled vocabulary terms of the 




mentioned information resources were searched from inception until September, 2017. The 
results were de-duplicated using the reference tool EndNote. Next, we searched within existing 
reviews for references that were not yet included. 
1.2.4 Study selection
All papers were screened on titles and abstracts by two researchers (CM and AS). Those meeting 
ȠǦǓǉȖǩȠǓȖǩƺΛǓȖǓȖǓƺǏΛǩȠǦǉƺȖǓশFƺǿǏvষঀǩАǓȖǓǿǉǓșǩǿǴȣǏǠǓǾǓǿȠșΛǓȖǓǏǩșǉȣșșǓǏǩǿ
order to reach consensus. 
1.3 Adherence intervention studies
1.3.1 Included studies
The search strategy resulted in 7116 titles: Embase.com (Medline and Embase) 2423 abstracts; 
Medline (OvidSP) 1669 abstracts; Web of science 1652); PsycINFO 934; Cochrane 226, 
Pubmed publisher 112; and Google Scholar 100. The papers were de-duplicated using the 
reference tool EndNote, leaving 3852 abstracts. Studies on interventions to improve adherence 
to antipsychotic medications were selected following the selection process as outlined in Figure 
1. The selection criteria were as follows: 1) a randomised controlled design was used, 2) the 
ǓΠȒǓȖǩǾǓǿȠƺǹȠȖǓƺȠǾǓǿȠΛƺșșȒǓǉǩЙǉƺǹǹΡƺǩǾǓǏƺȠǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓΛǩȠǦƺǿȠǩȒșΡǉǦȅȠǩǉ
medications, 3) patients were diagnosed with a psychotic disorder for which antipsychotic 
medications were prescribed, 4) papers were published in a peer reviewed English written 
journal, and 5) only full papers (no conference abstracts) were selected. 
In total we included 29 studies, of which 24 studies were included with data on medication 
ƺǏǦǓȖǓǿǉǓঀvǓΚǓȖǩЙǓǏǩǟȠǦǓșȠȣǏΡȖǓȒȅȖȠǓǏǩǿǏǓȒǓǿǏǓǿȠȅȣȠǉȅǾǓșȅǿȒșΡǉǦǩƺȠȖǩǉșΡǾȒȠȅǾșॹ
psychosocial functioning and quality of life. We found that 27 studies measured psychiatric 
symptoms, 9 studies measured social functioning and 7 studies included quality of life. 
1.3.2. Study characteristics
The main characteristics of the selected studies are summarized in Table 1. There is a large 
variety in study protocols regarding (a) type and duration of intervention, (b) methods to assess 
adherence to antipsychotic medication and clinical outcomes, and (c) setting and study design. 
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Chapter 1
Figure 1. Flow Chart of the selection of studies
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General introduction
Type and duration of interventions
^ȅǾǓǩǿȠǓȖΚǓǿȠǩȅǿșƺȖǓǈǓǦƺΚǩȅȣȖেȅȖǩǓǿȠǓǏॹǟȅǉȣșǩǿǠȅǿșȠǩǾȣǹǩșȣǉǦƺșЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓș
or reminders [27,70]. More complex interventions are individualized adherence therapies 
including or combining motivational interviewing, cognitive adaption training or psycho-
education for the patient and/or family members. Such programs may have 5 to 12 sessions 
ȅΚǓȖƺȒǓȖǩȅǏȅǟșǩΠȠȅǿǩǿǓǾȅǿȠǦșঀKǿǓșȠȣǏΡȣșǓǏƺǾȅȖǓȒǓȖșȅǿƺǹǩΦǓǏƺȒȒȖȅƺǉǦƺǿǏȅАǓȖǓǏ
ΚƺȖǩȅȣșȠΡȒǓșȅǟƺǏǦǓȖǓǿǉǓȠǦǓȖƺȒΡॹǏǓȒǓǿǏǩǿǠȅǿȒƺȠǩǓǿȠșঢ়ǩǿǏǩΚǩǏȣƺǹșǩȠȣƺȠǩȅǿșƺǿǏȖǓƺșȅǿșǟȅȖ
non-adherence [28]. Intervention periods ranged from 2 weeks [71] to 12 months [70,72,73], 
and follow-up periods varied from 2 months [25,74] to 2,5 years [72,75,76]. Overall, this shows 
that studies used relatively short-term follow-up periods. 
Assessments of adherence and clinical outcomes
Medication adherence was assessed using patient self-reports and attitudes to medications, 
ǉƺȖǓǠǩΚǓȖșঢ়ȖǓȒȅȖȠșॹȅȖǾȅȖǓȅǈǴǓǉȠǩΚǓǩǿǏǩǉƺȠȅȖșșȣǉǦƺșǈǹȅȅǏǹǓΚǓǹșॹȒǩǹǹǉȅȣǿȠॹȅȖșǓȖΚǩǉǓ
ȣșǓȖǓǉȅȖǏșঀ^ȣǈǴǓǉȠǩΚǓǾǓƺșȣȖǓșǩǿǉǹȣǏǓǏǏǩАǓȖǓǿȠǾǓȠǦȅǏșॹșȣǉǦƺșEǓǏǩǉƺȠǩȅǿǏǦǓȖǓǿǉǓ
Rating Scale (MARS) [25,77,78], Rating of Medication Compliance [79], or Register of 
ǏǦǓȖǓǿǉǓȠȅeȖǓƺȠǾǓǿȠশ[eষমࢹࢱযঀǏǏǩȠǩȅǿƺǹǹΡॹǏǩАǓȖǓǿȠșǓǾǩেșȠȖȣǉȠȣȖǓǏȅȖșȠȖȣǉȠȣȖǓǏ
interviews were used to assess medication compliance [28,72,73]. The Medication Adherence 
Questionnaire (MAQ) [81] was often used and labelled as the nearest to gold-standard [82]. 
Objective measures included pill counts [83], electronic monitoring [27], plasma drug levels 
[75], and the Medication Possession Ratio (MPR) [70,84,85]. 
Psychiatric symptoms were measured using either of three types of questionnaires: 
the Positive and Negative Syndrome Scales (PANSS) [86], the Brief Psychiatric rating Scale 
(BPRS) [87], and the Global Clinical Impression Scale (CGI) [88]. BPRS and PANSS scores 
ƺȖǓΚǓȖΡǏǩАǓȖǓǿȠǩǿǿȣǾǈǓȖȅǟǩȠǓǾșশࢲࢷΚǓȖșȣșࢴࢱষॹƺǿǏȣșǓǏǩАǓȖǓǿȠǾǓȠǦȅǏșǟȅȖƺșșǓșșǩǿǠ
positive and negative symptoms. In addition, relating absolute PANSS/BPRS scores to relative 
ǩǾȒȖȅΚǓǾǓǿȠșȅǿȠǦǓ(2șǓǓǾșȠȅǈǓƺАǓǉȠǓǏǈΡȒƺȠǩǓǿȠেƺǿǏǾǓȠǦȅǏȅǹȅǠǩǉƺǹǟƺǉȠȅȖșশǩঀǓঀ
ǩǹǹǿǓșșșǓΚǓȖǩȠΡƺȠǈƺșǓǹǩǿǓƺǿǏȒǓȖǉǓǿȠƺǠǓǉȣȠেȅАșȠȅǏǓЙǿǓȖǓșȒȅǿșǓǩǿƺȠȖǩƺǹষমࢳࢺযঀ
Few studies investigated other outcomes than psychiatric symptoms. Level of functioning 
was measured with questionnaires that used comparable scoring procedures, including the 
Global Assessment of Functioning (GAS) [73], the Social and Occupational Functioning Scale 
(SOFAS) [27,83], and the Global Assessment Scale (GAS) [75,89]. Lower scores (e.g. 0-10) 
indicate ‘the need for constant supervision to prevent hurting self or others, and no attempts to 
ǾƺǩǿȠƺǩǿǾǩǿǩǾƺǹȒǓȖșȅǿƺǹǦΡǠǩǓǿǓঢ়মࢺࢱযঀ/ȅΛǓΚǓȖॹǏǓЙǿǩȠǩȅǿșȅǟড়ȕȣƺǹǩȠΡȅǟǹǩǟǓঢ়ΚƺȖǩǓǏƺǉȖȅșș
studies and were assessed using generic questionnaires. The Quality of Well-Being Scale (QWB) 
[91] consists of 71 items and measures health and wellbeing over the past three days on four 
14
Chapter 1
domains (i.e. physical activities, social activities, mobility, and symptoms).  The EQ-5D [28,80] 
measures 5 domains (i.e. mobility, self-care, usual activities, pain, and anxiety or depression), 
ΛǦǩǉǦǉƺǿǈǓșǉȅȖǓǏࢲॹࢳȅȖࢴশǩǿǏǩǉƺȠǩǿǠড়ǿȅঢ়ॹড়ǾǩǹǏঢ়ȅȖড়șǓΚǓȖǓঢ়ȒȖȅǈǹǓǾșষঀXƺȠǩǓǿȠșঢ়ǦǓƺǹȠǦșȠƺȠȣș
ǩșǏǓЙǿǓǏǈΡƺࢶǏǩǠǩȠǿȣǾǈǓȖॹȒȅȠǓǿȠǩƺǹǹΡǉȖǓƺȠǩǿǠࢳࢵࢴǏǩАǓȖǓǿȠǦǓƺǹȠǦșȠƺȠǓșঀ2ǿȠǦǓǠǓǿǓȖƺǹ
population, health state evaluations by the EQ-5D have shown good psychometric properties 
[92], and the instrument is brief and cognitively simple to conduct. 
Furthermore, study settings varied with regard to patient population, sample size, and 
time of assessments. Patients admitted to psychiatric hospitals or clinics may be in higher 
need for care than outpatients, and can have acute psychotic episodes that might be caused by 




Adherence levels are sometimes measured immediately after the intervention period, even 
ȠǦȅȣǠǦǩǿȠǓȖΚǓǿȠǩȅǿșǾƺΡǿǓǓǏșȅǾǓȒȖȅǉǓșșǩǿǠȠǩǾǓȠȅǈǓǓАǓǉȠǩΚǓঀ
Thus, heterogeneity of the study population and heterogeneity of methods contribute 
to the large heterogeneity of results across studies. 







are described in Table 1 for each outcome measure.
'ȅȖǓƺǉǦșȠȣǏΡΛǓșȣǾǾƺȖǩΦǓǏȠǦǓȖǓșȣǹȠșǈƺșǓǏȅǿȠǦǓǩȖǓАǓǉȠșȅǿƺǏǦǓȖǓǿǉǓশȒȅșǩȠǩΚǓॹ
ǿǓǠƺȠǩΚǓȅȖǿȅȠƺșșǓșșǓǏষǩǿǉȅǾǈǩǿƺȠǩȅǿΛǩȠǦȠǦǓǓАǓǉȠșȅǿȒșΡǉǦǩƺȠȖǩǉșΡǾȒȠȅǾșƺǿǏșȅǉǩƺǹ
functioning or quality of life. Because only 2 studies assed both of these outcomes -and none 
of the studies showed positive outcomes for functioning and negatives result for quality of life 
ȅȖΚǩǉǓΚǓȖșƺষেΛǓǉȅǾǈǩǿǓǏȠǦǓǓАǓǉȠșȅǟȠǦǓșǓȅȣȠǉȅǾǓșশeƺǈǹǓࢳষঀ
ωǲǨȿȸȤǾǨȘȈȞȈǨǙȘȤɂȿǨȤȝǲȸ












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Additionally, one study reported positive outcomes for psychotic symptoms [22], despite 
ǿǓǠƺȠǩΚǓЙǿǏǩǿǠșȅǿǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓঀ
Furthermore, of the four studies that showed improved medication adherence in 
combination with reduced psychotic symptoms, three studies (75%) also reported better 
social functioning or improved Quality of Life [73,75,78]. Finally, two of the remaining eight 
șȠȣǏǩǓșেȠǦȅșǓΛǩȠǦǩǾȒȖȅΚǓǏǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓΛǩȠǦȅȣȠƺșǩǠǿǩЙǉƺǿȠǓАǓǉȠȅǿȒșΡǉǦȅȠǩǉ
symptoms- showed improved functioning [89,96].
ǹȠǦȅȣǠǦƺǹǹșȠȣǏǩǓșƺǩǾǓǏȠȅǩǾȒȖȅΚǓǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓॹЙΚǓșȠȣǏǩǓșƺșșǓșșǓǏǉǹǩǿǩǉƺǹ
improvement instead, since patient recovery was regarded as primary concern [97–101]. Four 
ȅǟȠǦǓșǓșȠȣǏǩǓșশࢹࢱઔষȖǓȒȅȖȠǓǏƺșǩǠǿǩЙǉƺǿȠȖǓǏȣǉȠǩȅǿȅǟȒșΡǉǦȅȠǩǉșΡǾȒȠȅǾșॹƺǹȠǦȅȣǠǦȅǿǹΡ
one of these studies (25%) also reported improved social functioning and better quality of life. 
eƺǈǹǓࢳঀKΚǓȖΚǩǓΛȅǟȒȅșșǩǈǹǓࢲࢲǉȅǾǈǩǿƺȠǩȅǿșȅǟșȠȣǏΡȖǓșȣǹȠșॹǠȖȅȣȒǓǏǈΡǓАǓǉȠșȅǿƺǏǦǓȖǓǿǉǓગ
Adherence Symptoms Functioning/QoL Studies (N)
0 - NA NA 1
1 - - NA 5
2 - - - 4
3 - + - 1
(11 ȸɂǧȿȤȿǙȘ)
4 + NA NA 1
5 + - - 3
6 + - + 1
7 + + NA 2
8 + + + 6
(13 ȸɂǧȿȤȿǙȘ)
9 NA - NA 1
10 NA + - 3






In total, 29 randomized controlled trials between 1996 and 2017 were included which primarily 
aimed to improve adherence. Out of the 24 studies that assessed medication adherence, 13 
studies (54%) found that adherence levels improved for patients receiving psycho-, social-, 
or behavorial interventions. Psychiatric symptoms improved for only 33% of the studies 
that showed better medication adherence. Furthermore, few studies also assessed social 
functioning and quality of life. In these studies, better symptom control was accompanied 
by better functional outcomes and higher ratings on quality of life. Together, these results 
ǩǿǏǩǉƺȠǓȠǦƺȠȅǿǹΡșȅǾǓȒƺȠǩǓǿȠșΛǩȠǦȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖșǾƺΡǈǓǿǓЙȠǟȖȅǾǈǓȠȠǓȖǩǿȠƺǷǓȅǟ
their antipsychotic medication, as it can improve their psychiatric symptoms and could also 
lead to better social and role functioning, and quality of life. 
However, when comparing all studies, excessive variation occurred on many levels 
regarding: the assessment of outcomes, adherence problems and symptom severity at baseline, 
patient settings, intervention types, and duration of intervention- and follow-up periods. This 
ǹƺȖǠǓǦǓȠǓȖȅǠǓǿǓǩȠΡǾƺǷǓșǩȠǏǩГǉȣǹȠȠȅǏȖƺΛǏǓЙǿǩȠǓǉȅǿǉǹȣșǩȅǿșƺǈȅȣȠȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟ
these studies and to interpret the relationships between adherence and clinical outcomes. Better 





patients with psychotic disorders [21–23], and two studies found within-patients improvements 
ǈȣȠǿȅșȠƺȠǩșȠǩǉƺǹǹΡșǩǠǿǩЙǉƺǿȠǏǩАǓȖǓǿǉǓșǈǓȠΛǓǓǿȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿƺǿǏǉȅǿȠȖȅǹǠȖȅȣȒমࢸࢲॹࢺࢴযঀ
There are several reasons why intervention studies sometimes show negative results. 
One obvious reason is the challenge in conducting adherence trials to recruit non-
adherent patients. Convenience sampling is often the only option in clinical trials in severely 
ill patients, but may lead to samples biased to treatment adherence. In the failed trials, rates of 




between the intervention and control group. 






counts, plasma levels, electronic monitoring, MPR) and subjective (i.e. MAQ, MARS, RAT, 
[^ॹ2ষঀvǦǩǹǓ ǓƺǉǦǾǓȠǦȅǏǦƺș ǩȠș ȅΛǿǈǓǿǓЙȠșॹ ǩȠ ȖǓǾƺǩǿș ǩǾȒȅșșǩǈǹǓ Ƞȅ ǉȅǾȒƺȖǓ
blood levels with pill counts or patient rated compliance scales. Subjective measures seem to 
overestimate levels of adherence  [102,103], whereas objective measures are often expensive or 
ǩǿƺǉǉȣȖƺȠǓআȒǩǹǹșǾǩǠǦȠǈǓȠǦȖȅΛǿƺΛƺΡমࢲࢱࢵযॹǩǿǏǩΚǩǏȣƺǹǏǩАǓȖǓǿǉǓșȅǉǉȣȖΛǦǓǿȣșǩǿǠȒǹƺșǾƺ
ǹǓΚǓǹșȅȖȒƺȠǩǓǿȠșǾǩǠǦȠǟƺǹșǓǹΡǈǓǉǹƺșșǩЙǓǏƺșƺǏǦǓȖǓǿȠȅȖǿȅǿেƺǏǦǓȖǓǿȠমࢲࢱࢶযॹƺǿǏȒƺȠǩǓǿȠș
might be reluctant to repeatedly give blood samples [18] which only represent a temporary 
ȖǓМǓǉȠǩȅǿ ȅǟ ƺǏǦǓȖǓǿǉǓ ǈǓǦƺΚǩȅȖ মࢲࢱࢷযঀǹǓƺȖǹΡॹ ȠǦǓȖǓ ǩș ǿȅ ǠȅǹǏেșȠƺǿǏƺȖǏ ǟȅȖǾǓƺșȣȖǩǿǠ
adherence, although we would recommend using the Medication Possession Ratio (MPR) 
[107]. 
Compared with other subjective measures of adherence and following the ‘Expert 
ȅǿșǓǿșȣș(ȣǩǏǓǹǩǿǓ ^ǓȖǩǓșঢ় মࢲࢹযΛǓΛȅȣǹǏ ƺȖǠȣǓ ȠǦƺȠ ȠǦǓEǓǏǩǉƺȠǩȅǿXȅșșǓșșǩȅǿ[ƺȠǩȅ
শEX[ষșǓǓǾșƺȖǓǹƺȠǩΚǓǹΡƺǉǉȣȖƺȠǓॹȖǓǹǩƺǈǹǓƺǿǏǓГǉǩǓǿȠǾǓȠǦȅǏȠȅǏǓȠǓȖǾǩǿǓƺǏǦǓȖǓǿǉǓǹǓΚǓǹș
in patients using depot medication. The MPR is an objective method -based on pharmacy 
ȖǓǉȅȖǏșেΛǦǩǉǦ ǩș ǿȅȠ ƺАǓǉȠǓǏ ǈΡ șȣǈǴǓǉȠǩΚǓ ǴȣǏǠǓǾǓǿȠॹ ƺǿǏ Ǧƺș ȠǦǓ ǈǓǿǓЙȠ ȅǟ ƺșșǓșșǩǿǠ
adherence behavior over time, instead of using one time point. It calculates a percentage within 






In sum, subjective measures of adherence and physician reports tend to overestimate 
adherence levels [110]. From the available objective measures, the MPR seems most suitable 
but ofcourse restricted to depot medication.  
Of the 13 intervention studies that improved medication adherence, 12 studies also 
ƺșșǓșșǓǏȒșΡǉǦǩƺȠȖǩǉșΡǾȒȠȅǾșঀ2ǿȠȅȠƺǹॹȅǿǹΡࢵȅǟȠǦǓșǓșȠȣǏǩǓșশࢴࢴઔষșǩǠǿǩЙǉƺǿȠǹΡȖǓǏȣǉǓǏ
psychotic symptoms, 4 studies showed improvements in the right direction although non-
șǩǠǿǩЙǉƺǿȠশࢴࢴઔষॹƺǿǏࢵșȠȣǏǩǓșșǦȅΛǓǏǿȅǏǩАǓȖǓǿǉǓșǈǓȠΛǓǓǿȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿƺǿǏǉȅǿȠȖȅǹ





In total, 12 studies improved medication adherence and also assessed psychiatric symptoms. 
'ȅȣȖȅǟȠǦǓșǓșȠȣǏǩǓșশࢴࢴઔষșǩǠǿǩЙǉƺǿȠǹΡȖǓǏȣǉǓǏȒșΡǉǦȅȠǩǉșΡǾȒȠȅǾșমࢸࢴॹࢸࢶॹࢸࢹॹࢹࢱযॹΛǦǓȖǓƺș





their primary outcome instead of medication adherence. All of these studies aimed to improve 
medication adherence and 4 studies showed improved psychiatric symptoms (although it 
remains unclear whether improvements in adherence were actually obtained) [98–101]. 
1.4.4 Measurement of psychiatric symptoms
The most used symptom rating scales are the Brief Psychiatric Rating Scale (BPRS) [87], the 
Positive and Negative Syndrome Scale (PANSS) [86] and the Clinical Global Impression Scale 
(CGI) [88]. Each method has its own scoring procedures and uses various items for measuring 
ȠǦǓșƺǾǓȅȣȠǉȅǾǓঀeǦǩșǾƺǷǓș ǩȠǏǩГǉȣǹȠȠȅǏȖƺΛǉȅǿǉǹȣșǩȅǿșȅǿΛǦǩǉǦȕȣǓșȠǩȅǿǿƺǩȖǓ ǩș
preferred to use in clinical trials. In short, the BPRS is sensitive to detect symptom changes and 
has shown high interrater reliability [111], although the measurement of negative symptoms 
has been criticised as it uses few negative syndrome items [112]. 
The PANSS uses a more broad range of positive, negative and general psychopathology 
șǉƺǹǓșƺǿǏșǦȅΛșǉȅǿșǩșȠǓǿǉΡǩǿǩǿǏǩΚǩǏȣƺǹȒƺȠǩǓǿȠșঢ়șǉȅȖǓșȅΚǓȖȠǩǾǓমࢲࢲࢴযঀ/ȅΛǓΚǓȖॹǟƺǉȠȅȖ
analyses revealed that some items load on more than one factor or syndrome scale (negative, 
positive, general scales) [114]. Although these questionnaires have been validated, the BPRS and 
XF^^șǉȅȖǓșƺȖǓΚǓȖΡǏǩАǓȖǓǿȠǩǿǿȣǾǈǓȖȅǟǩȠǓǾșশࢲࢷΚșঀࢴࢱষॹƺǿǏȣșǓǏǩАǓȖǓǿȠǾǓȠǦȅǏșǟȅȖ
assessing positive and negative symptoms. For example, the average patient with schizophrenia 
entering a clinical trial scores 33 when using the BPRS, and 91 with the PANSS  [115].
The CGI for schizophrenia has shown strong validity and correlates well with scores on 
the PANSS or BPRS [116–118]. Also, it is brief and easy to administer for clinicians. However, 
it appears to lack high interrater reliability and relating absolute PANSS/BPRS scores to relative 
ǩǾȒȖȅΚǓǾǓǿȠșȅǿȠǦǓ(2șǓǓǾșȠȅǈǓƺАǓǉȠǓǏǈΡȒƺȠǩǓǿȠেƺǿǏǾǓȠǦȅǏȅǹȅǠǩǉƺǹǟƺǉȠȅȖșশǩঀǓঀ
ǩǹǹǿǓșșșǓΚǓȖǩȠΡƺȠǈƺșǓǹǩǿǓƺǿǏȒǓȖǉǓǿȠƺǠǓǉȣȠেȅАșȠȅǏǓЙǿǓȖǓșȒȅǿșǓǩǿƺȠȖǩƺǹষমࢲࢲࢸযঀ
Furthermore, it has been found that patients with schizophrenia are more likely to judge 
șǾƺǹǹǓȖ șΡǾȒȠȅǾǉǦƺǿǠǓș ƺș ǩǾȒȖȅΚǓǾǓǿȠșॹ ǓΚǓǿ ȠǦȅȣǠǦ șȣǉǦǏǩАǓȖǓǿǉǓșǾƺΡ șǓǓǾ ǹǓșș









Second, ratings on the BPRS or PANSS capture only a limited timeframe and might not 
be representative for the symptomatology over time. More frequent assessments could more 
adequately display the natural course of psychotic symptoms during intervention and follow-
up periods. For instance, patients could provide information each week or month about their 
psychiatric symptoms by using mobile devices [120]. 
Third, it remains unclear how much of their prescribed antipsychotics patients need to 
take before their symptoms will improve. Being fully compliant might not have much added 
ǈǓǿǓЙȠǟȅȖșΡǾȒȠȅǾǉȅǿȠȖȅǹǉȅǾȒƺȖǓǏȠȅȠƺǷǩǿǠࢹࢱઔȅǟȒȖǓșǉȖǩǈǓǏǾǓǏǩǉƺȠǩȅǿঀǏǏǩȠǩȅǿƺǹǹΡॹ
responsiveness to antipsychotics varies greatly between patients and type of antipsychotics 
[116,121]. In practice, prescribing the right type and amount of antipsychotics takes time as 
clinicians may need to adjust their medication regimen if patients show no improvements. 
eȅǠǓȠǦǓȖॹǩȠșǓǓǾșȣǿǉǹǓƺȖΛǦƺȠǹǓΚǓǹȅǟƺǏǦǓȖǓǿǉǓǩșǾȅșȠǈǓǿǓЙǉǩƺǹǟȅȖȖǓǏȣǉǩǿǠȒșΡǉǦǩƺȠȖǩǉ
șΡǾȒȠȅǾș ƺǿǏ ǩǿǏǩΚǩǏȣƺǹ ΚƺȖǩƺȠǩȅǿș ǩǿМȣǓǿǉǓ ȠǦǓ ȖǓșȒȅǿșǩΚǓǿǓșș ȅǿ ƺǿȠǩȒșΡǉǦȅȠǩǉ ǏȖȣǠ
treatment.  
Fourth, inpatient-recruitment and out-patient follow-up assessments [83,84] made it 
ǾȅȖǓǏǩГǉȣǹȠȠȅǏǓȠǓǉȠǏǩАǓȖǓǿǉǓșǈǓȠΛǓǓǿȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿেƺǿǏǉȅǿȠȖȅǹǠȖȅȣȒșঀ(ȅǩǿǠǟȖȅǾ
an in-patient to outpatient setting inherently indicates better symptoms. If so, receiving an 
ƺǏǏǩȠǩȅǿƺǹǩǿȠǓȖΚǓǿȠǩȅǿশƺǩǾǩǿǠȠȅǩǾȒȖȅΚǓƺǏǦǓȖǓǿǉǓষǾǩǠǦȠǿȅȠǦƺΚǓǾȅȖǓƺǏǏǓǏǈǓǿǓЙȠ
than the control group. 
Fifth, symptom severity at baseline was relatively mild within the included patient 
șƺǾȒǹǓșॹ ǹǓƺΚǩǿǠ ǟǓΛ ȖȅȅǾǟȅȖ ǩǾȒȖȅΚǓǾǓǿȠ শМȅȅȖ ǓАǓǉȠষ মࢳࢸॹࢹࢴযঀKǟȠǓǿॹ ǩȠ ǩșǏǩГǉȣǹȠ Ƞȅ
ǩǿǉǹȣǏǓȒƺȠǩǓǿȠșΛǦȅƺȖǓșȣАǓȖǩǿǠǟȖȅǾșǓΚǓȖǓȒșΡǉǦȅȠǩǉșΡǾȒȠȅǾșȅȖΛǦȅƺȖǓǉȅǾȒǹǓȠǓǹΡ
non-adherent. Moreover, patients showing poor adherence might not take their medications 
because they are not responding to antipsychotics. 





Together, these reasons provide better understanding why studies sometimes fail to 
improve symptoms and shows the need for clinicians and researchers to focus on in depth 
studies on the associations between (non-)adherence and clinical  outcomes.  
1.4.6 Functioning and quality of life
Although only 9 studies measured these outcomes, 4 studies found that improvements in 
psychiatric symptoms were accompanied by improvements in functioning [24,73,75,78]. These 
results seem to indicate that social functioning improves when symptoms get better. Only 
for one study, increased social and role functioning was achieved without showing better 
symptoms [96]. However, baseline symptoms were already low in this sample but did not 
worsen. This is important, since improved psychosocial functioning might increase stress for 
patients, which in return could worsen their psychiatric symptoms.
Two studies found that improved psychiatric symptoms was accompanied by improved 
ratings of quality of life [70,80]. In two other studies showing no improvements in psychiatric 




1.4.7 Measurement of functioning and quality of life
Levels of functioning were measured with the Global Assessment of Functioning (GAF) [73], 
the Social and Occupational Functioning Scale (SOFAS) [27,83], and the Global Assessment 
Scale (GAS) [24,75]. All patients scores ranged between 0 and 100, with higher scores (e.g. 
ࢺࢲেࢲࢱࢱষȖǓМǓǉȠǩǿǠড়ǿȅșΡǾȒȠȅǾșॹșȣȒǓȖǩȅȖǟȣǿǉȠǩȅǿǩǿǠǩǿƺΛǩǏǓȖƺǿǠǓȅǟƺǉȠǩΚǩȠǩǓșঢ়ƺǿǏǹȅΛǓȖ
scores (e.g. 0-10) indicating ‘the need for constant supervision to prevent hurting self or others, 
ƺǿǏǿȅƺȠȠǓǾȒȠșȠȅǾƺǩǿȠƺǩǿǾǩǿǩǾƺǹȒǓȖșȅǿƺǹǦΡǠǩǓǿǓঢ়মࢺࢱযঀǹȠǦȅȣǠǦȠǦǓșǓșǉȅȖǓșșǓǓǾ
ǉȅǾȒƺȖƺǈǹǓॹǉȅǿșȠȖȣǉȠΚƺǹǩǏǩȠΡǩșȅǟȠǓǿǹȅΛƺșড়ǟȣǿǉȠǩȅǿǩǿǠঢ়ǩșƺǉȅǾȒǹǓΠǉȅǿșȠȖȣǉȠॹǏȅǾƺǩǿș
that are addressed are not always the same, and assessments only occurred at one point in time. 
Quality of life was measured with the EQ-5D and QWB. In the general population, 
health state evaluations by the EQ-5D have shown good psychometric properties [92], and 
the instrument is brief and cognitively simple to conduct. However, it has been found that 
ȠǦǓZেࢶșǦȅΛșǾȅǏǓȖƺȠǓǉǓǩǹǩǿǠǓАǓǉȠșǩǿȒƺȠǩǓǿȠșΛǩȠǦȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖșƺǿǏǦƺșȒȅȅȖ





information from only 1 time point remains limited, as this construct changes over time during 
the course of clinical treatment [124]. 
In addition, the Quality of Well-Being Scale (QWB) [91] consists of 71 items and measures 
health and wellbeing over the past three days on four domains (i.e. physical activities, social 
activities, mobility, and symptoms).  The large number of items seem better capable of 
measuring a wide range of complaints than the EQ-5D. However, the type of domains are 
similar and scores correlate well with the EQ-5D [125]. Determining which domains should be 
included to assess quality of life in people with mental health problems is an ongoing debate, 
ƺǹȠǦȅȣǠǦȖǓǉǓǿȠǹΡমࢲࢳࢷযșǩΠǏȅǾƺǩǿșΛǓȖǓǩǏǓǿȠǩЙǓǏǟȅȖȠǦǩșȒȣȖȒȅșǓॸƺǟǓǓǹǩǿǠȅǟǈǓǩǿǠǩǿ
control, autonomy and choice, self-perception, sense of belonging, engagement in activities, 
and hope or optimism. 
Overall, it seems that better quality of life was only achieved after improving symptoms. It 








of life in patients with schizophrenia revealed that a high level of psychopathology was the 
strongest contributor to poor quality of life [131] and that negative and positive symptoms are 
weakly correlated to quality of life in patients with a short duration of illness. Therefore, future 
studies should take into account the clinical setting (inpatient vs. outpatient), symptom severity 
during inclusion, and illness duration. Also, longitudinal studies with repeated measures seem 
preferable, since the concept of quality of life is complex, contains multiple domains and may 
change during various phases of clinical treatment. 
1.5 Implications and pitfalls
Researchers must be aware of possible selection bias when designing clinical trials. Inclusion 
ȅǟ șǓΚǓȖǓǹΡ ǩǹǹȒƺȠǩǓǿȠș ǩșǏǩГǉȣǹȠ ǟȅȖǾȅșȠ ǩǿȠǓȖΚǓǿȠǩȅǿ șȠȣǏǩǓșॹȅǟȠǓǿ ǹǓƺΚǩǿǠ ǹǩȠȠǹǓ ȖȅȅǾ
ǟȅȖ ǩǾȒȖȅΚǓǾǓǿȠঀeǦǩșǉƺǿǈǓƺАǓǉȠǓǏǈΡȠǦǓȠΡȒǓȅǟșȠȣǏΡșǓȠȠǩǿǠশǩǿেȅȖȅȣȠȒƺȠǩǓǿȠষঀ2ǟ
symptom severity at baseline is low or mild, it remains important to monitor that symptoms 
do not deteriorate, even when no improvements are observed. Assessing symptom change 
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or improvement is often done relative to baseline conditions and it has been shown that 
ƺǿȠǩȒșΡǉǦȅȠǩǉșƺȖǓǓАǓǉȠǩΚǓǟȅȖȒƺȠǩǓǿȠȅǟƺǹǹșǓΚǓȖǩȠΡǹǓΚǓǹșমࢲࢴࢳযঀeǦǩșǩșȅǟȠǓǿǏȅǿǓΛǩȠǦǩǿ
ȖƺǿǏȅǾǩΦǓǏȠȖǩƺǹșƺǿǏƺȒȒǓƺȖșȠȅȖǓМǓǉȠƺǉǦƺǿǠǓȅΚǓȖȠǩǾǓॹƺǹȠǦȅȣǠǦșȠȣǏǩǓșȅǟȠǓǿȅǿǹΡǦƺΚǓ
two assessments. This means that symptom development or progression over time cannot be 
adequately detected. Therefore, we would recommend assessing these questionnaires more 
frequently. Repeated measures could better display the natural course of psychotic symptoms 
ǏȣȖǩǿǠ ǩǿȠǓȖΚǓǿȠǩȅǿƺǿǏǟȅǹǹȅΛেȣȒȒǓȖǩȅǏșঀeǦǩșǉȅȣǹǏǈǓǿǓЙȠȅȣȖ ǴȣǏǠǾǓǿȠȅǿΛǦǓȠǦǓȖ
ǩǾȒȖȅΚǓǾǓǿȠșƺǉȠȣƺǹǹΡȅǉǉȣȖȖǓǏॹǩǿșȠǓƺǏȅǟǟȅǉȣșǩǿǠșȅǹǓǹΡȅǿșȠƺȠǩșȠǩǉƺǹǏǩАǓȖǓǿǉǓșǈǓȠΛǓǓǿ
two measures. For instance, clinicians could assess PANSS scores monthly, or use mobile 
devices where patients could give weekly feedback [120]. 
Additionally, defining clinical response remains difficult since responsiveness to 
antipsychotics varies greatly between patients and type of antipsychotics [116,121]. In practice, 
prescribing the right type and amount of antipsychotics takes time, as clinicians may need to 
adjust their medication regimen if patients show no improvements. For these reasons, and 
ǈǓǉƺȣșǓȒƺȠǩǓǿȠșȅǟȠǓǿșȣАǓȖǟȖȅǾƺǉǦȖȅǿǩǉǹǓǩǹǹǿǓșșॹǟȣȠȣȖǓșȠȣǏǩǓșșǦȅȣǹǏƺǩǾǟȅȖǹȅǿǠǓȖ
follow-up periods (>2 years).
Finally, researchers and clinicians should be aware that interventions aiming to improve 
ǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǾƺΡǿȅȠǩǿМȣǓǿǉǓǉȅǾȒǹǓΠȅȣȠǉȅǾǓșșȣǉǦƺșǟȣǿǉȠǩȅǿǩǿǠȅȖȕȣƺǹǩȠΡ
of life. For example, it seems unlikely that monthly telephone calls aimed to improve 
medication adherence, by itself will help patients to take up social roles again or experience 
less psychosomatic problems in everyday life. Therefore, expectations about intervention 
șȠȣǏǩǓșșǦȅȣǹǏǈǓǉǹǓƺȖǹΡǏǓЙǿǓǏǈǓǟȅȖǓǦƺǿǏƺǿǏǿȅȠǈǓȅΚǓȖǓșȠǩǾƺȠǓǏঀ2ǾȒȖȅΚǩǿǠǉȅǾȒǹǓΠ
outcomes may require multiple interventions focusing on various domains, and are unlikely 
to improve solely by simplistic and short term interventions which are primarily targeted to 
change adherence behavior. 
1.6 Conclusions
ǈȅȣȠࢶࢱઔȅǟȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿșȠȣǏǩǓșǩǿȠǦǩșȅΚǓȖΚǩǓΛșǩǠǿǩЙǉƺǿȠǹΡǩǾȒȖȅΚǓǏǾǓǏǩǉƺȠǩȅǿ
adherence among patients with psychotic disorders. Only 33% of these studies seemed 
to obtain improved psychiatric symptoms as well. However, large heterogeneity remains 
ƺǿ ǩǾȒȅȖȠƺǿȠ ǹǩǾǩȠƺȠǩȅǿƺǿǏ ȠǦǓȖǓƺȖǓ șǓΚǓȖƺǹ ȖǓƺșȅǿșΛǦΡ șȠȣǏǩǓș șȅǾǓȠǩǾǓș ǟƺǩǹ ȠȅЙǿǏ
șǩǠǿǩЙǉƺǿȠ ǩǾȒȖȅΚǓǾǓǿȠș শǓঀǠঀΚƺȖǩȅȣșƺșșǓșșǾǓǿȠǾǓȠǦȅǏșॹ șǦȅȖȠ ȠǓȖǾ ǩǿȠǓȖΚǓǿȠǩȅǿেƺǿǏ
follow-up periods, small sample sizes, low baseline symptom severity, or individual variations in 
responsiveness to antipsychotic drug treatment). Comparability between studies could improve 
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if future studies strive for more homogenous measures of adherence. Furthermore, longer 
intervention- and follow-up periods are recommended in combination with more frequent 
assessments over time in order to capture a more accurate course of illness for patients with 
psychotic disorders. Finally, interventions primarily aimed to improve medication adherence 
șǓǓǾǩǿșȣГǉǩǓǿȠȠȅǩǾȒȖȅΚǓǉȅǾȒǹǓΠȅȣȠǉȅǾǓșșȣǉǦƺșșȅǉǩƺǹǟȣǿǉȠǩȅǿǩǿǠȅȖȕȣƺǹǩȠΡȅǟǹǩǟǓঀ
1.7 Aims and outline of this thesis
eǦǓ ȅΚǓȖƺǹǹ ȅǈǴǓǉȠǩΚǓ ȅǟ ȠǦǓ ǉȣȖȖǓǿȠ ȠǦǓșǩș ǩș Ƞȅ șȠȣǏΡ ȠǦǓ ǓАǓǉȠǩΚǓǿǓșș ȅǟ ƺ ǈǓǦƺΚȅȖǩƺǹ
ǩǿȠǓȖΚǓǿȠǩȅǿশǩঀǓঀЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșষΛǦǩǉǦșǦȅΛǓǏȒȖȅǾǩșǩǿǠȖǓșȣǹȠșǟȅȖǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓ
Ƞȅ ƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿঀ 2ǿࢳࢱࢲࢴॹXȖǩǓǈǓ ƺǿǏǉȅǹǹǓƺǠȣǓș মࢸࢱযȅАǓȖǓǏЙǿƺǿǉǩƺǹ
incentives to 141 non-adherent patients with psychotic disorders. After 12 months, mean 
ƺǏǦǓȖǓǿǉǓȠȅƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿΛƺșșǩǠǿǩЙǉƺǿȠǹΡǈǓȠȠǓȖǩǿȒƺȠǩǓǿȠșȖǓǉǓǩΚǩǿǠ




Ǧƺș ȅǿǹΡ ǈǓǓǿ șȠȣǏǩǓǏ ǟȅȖ ЙΚǓ ȒƺȠǩǓǿȠșΛǩȠǦ ȒșΡǉǦȅȠǩǉ ǏǩșȅȖǏǓȖșঀ 'ȅȖ ȠǦǓșǓ ȖǓƺșȅǿșॹ ȠǦǓ
randomized controlled trial “Money for Medication” was conducted.
eǦǓЙȖșȠƺǩǾΛƺșȠȅȒȖȅΚǩǏǓƺǿȅΚǓȖΚǩǓΛ(this chapter) of randomized controlled trials 
শ[eঢ়șষƺǩǾǓǏƺȠǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓȠȅƺǿȠǩȒșΡǉǦȅȠǩǉǾǓǏǩǉƺȠǩȅǿșঀǹǹșȠȣǏǩǓșƺȖǓǏǓșǉȖǩǈǓǏ
with regard to the large variety in methods used to assess medication adherence and clinical 
outcomes, type of interventions and settings. Recommendations for future research are 
discussed in order to improve comparability between studies. 
eǦǓ șǓǉȅǿǏ ƺǩǾΛƺș Ƞȅ ƺșșǓșș ȠǦǓ ǓАǓǉȠǩΚǓǿǓșș ȅǟ ȒȖȅΚǩǏǩǿǠ Йǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș Ƞȅ
improve adherence to maintenance treatment in patients with psychotic disorders. The details 
ȅǟȠǦǓșȠȣǏΡȒȖȅȠȅǉȅǹড়EȅǿǓΡǟȅȖEǓǏǩǉƺȠǩȅǿঢ়ƺȖǓǏǓșǉȖǩǈǓǏǩǿChapter 2. The results of 
this randomized controlled trial are presented in Chapter 3, which shows the medication 
adherence rates and clinical outcomes for the intervention and control group after the 12 
month intervention- and 18 month follow-up period. 
The third aim was to gain more understanding about the role of motivation for treatment, 
given its impact on functional outcomes in schizophrenia [133]. Therefore, as described in 
Chapter 4ॹΛǓǓΠȒǹȅȖǓǏȠǦǓƺșșȅǉǩƺȠǩȅǿșǈǓȠΛǓǓǿȒƺȠǩǓǿȠșঢ়ǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠॹǹǓΚǓǹȅǟ




and follow-up period. 
XȖȅΚǩǏǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅȒȖȅǾȅȠǓƺǏǦǓȖǓǿǉǓȠȅƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿ
is controversial, with many ethical dilemmas. Therefore, the fourth aim of this thesis was to 
explore the ethical aspects of this intervention (Chapter 6). In this study, we compared several 
ethical concerns that patients and clinicians expressed after using this intervention in daily 
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ǉȅǿȠȖȅǹǹǓǏșȠȣǏΡȅǿȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓș















Non-adherence with antipsychotic medication is a frequently occurring problem, particularly 
among patients with psychotic disorders. Prior research has generally shown encouraging 
ȖǓșȣǹȠș ǟȅȖ ǩǿȠǓȖΚǓǿȠǩȅǿșǈƺșǓǏȅǿ ড়ȅǿȠǩǿǠǓǿǉΡEƺǿƺǠǓǾǓǿȠঢ় শEষॹ ǩǿΛǦǩǉǦǏǓșǩȖƺǈǹǓ
behaviour is encouraged by providing rewards contingent upon the behaviour. However, little 
is known about the application of CM on medication adherence in patients with psychotic 
disorders. An earlier pilot-study by our study group showed promising results in reducing 
admission days and increasing adherence. The current study is a randomized controlled trial 
ǉȅǿǉǓȖǿǩǿǠȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟƺEȒȖȅǉǓǏȣȖǓǉƺǹǹǓǏড়EȅǿǓΡǟȅȖEǓǏǩǉƺȠǩȅǿঢ়শEࢵEষॹƺǩǾǓǏ
at improving adherence with antipsychotic depot medication in psychotic disorder patients.
Methods/Design
Outpatients (n =168) with a psychotic disorder will be randomly assigned to either the 
ǓΠȒǓȖǩǾǓǿȠƺǹǠȖȅȣȒশǿ઀ࢹࢵষॹ ȖǓǉǓǩΚǩǿǠƺЙǿƺǿǉǩƺǹ ȖǓΛƺȖǏǟȅȖǓƺǉǦƺǉǉǓȒȠǓǏƺǿȠǩȒșΡǉǦȅȠǩǉ
ǾǓǏǩǉƺȠǩȅǿǏǓȒȅȠॹȅȖȠǦǓǉȅǿȠȖȅǹǠȖȅȣȒশǿ઀ࢹࢵষॹȖǓǉǓǩΚǩǿǠȠȖǓƺȠǾǓǿȠƺșȣșȣƺǹΛǩȠǦȅȣȠЙǿƺǿǉǩƺǹ
rewards. Patients are included regardless of their previous adherence. The intervention has 
ƺǏȣȖƺȠǩȅǿȅǟȠΛǓǹΚǓǾȅǿȠǦșঀȣȖǩǿǠȠǦǓșȣǈșǓȕȣǓǿȠșǩΠǾȅǿȠǦșǟȅǹǹȅΛেȣȒॹȠǦǓǓАǓǉȠșȅǟ
discontinuing the intervention on depot acceptance will be assessed.
eǦǓ ȒȖǩǾƺȖΡ Ǡȅƺǹ ȅǟ ȠǦǩș șȠȣǏΡ ǩș Ƞȅ ƺșșǓșș ȠǦǓ ǓАǓǉȠǩΚǓǿǓșș ȅǟ ȒȖȅΚǩǏǩǿǠ Йǿƺǿǉǩƺǹ
incentives for improving adherence with antipsychotic depot medication (during and after 
the intervention). The primary outcome measure is the percentage of accepted depots in 
comparison to prescription. Secondary, we will consider alternative measures of medication 





eǦǩș[eƺșșǓșșǓș ȠǦǓ ǓАǓǉȠǩΚǓǿǓșș ƺǿǏ șǩǏǓেǓАǓǉȠșȅǟЙǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș ǩǿ ǩǾȒȖȅΚǩǿǠ
adherence with antipsychotic depot medication in patients with psychotic disorders. This 
șȠȣǏΡǩșǏǓșǩǠǿǓǏȠȅƺșșǓșșΛǦǓȠǦǓȖEࢵEǩșƺǿǓАǓǉȠǩΚǓǩǿȠǓȖΚǓǿȠǩȅǿȠȅǩǾȒȖȅΚǓȒƺȠǩǓǿȠșঢ়
acceptance of their antipsychotic depot medication and to examine how this intervention 
ǉȅǿȠȖǩǈȣȠǓșȠȅȒƺȠǩǓǿȠșঢ়ǟȣǿǉȠǩȅǿǩǿǠƺǿǏΛǓǹǹǈǓǩǿǠঀ
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2.1 Background
2.1.1 Consequences of non-adherence
ȒȒȖȅΠǩǾƺȠǓǹΡࢷࢱઔȅǟȒƺȠǩǓǿȠșΛǩȠǦȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖșǓΠȒǓȖǩǓǿǉǓǏǩГǉȣǹȠǩǓșǈǓǩǿǠƺǏǦǓȖǓǿȠ
over time or fail to take their medications as prescribed, with mean non-adherence rates around 
50% [1-3]. Moreover, among patients who do not openly refuse to accept their antipsychotic 
medication, many are only partially adherent [4]. Failure to take the medication as prescribed 
is associated with a wide array of adverse individual and societal outcomes such as inconsistent 
symptom control, more relapses [5-7], more (re)hospitalizations [8,9], more suicide attempts 





schizophrenia after discontinuing with their antipsychotics [14]. Missing antipsychotic 
medication has also been associated to double the risk for hospitalization [9]. Throughout 
ȠǦǩșȒȖȅȠȅǉȅǹƺǹȠǓȖǿƺȠǩΚǓǏǓЙǿǩȠǩȅǿșșȣǉǦƺșড়ƺǉǉǓȒȠƺǿǉǓঢ়ȅȖড়ǉȅǾȒǹǩƺǿǉǓঢ়ȖǓǹƺȠǓȠȅȠǦǓǉȅǿǉǓȒȠ
of medication adherence.
2.1.2 Risk factors for non-adherence
Risk factors for non-adherence have been studied extensively and were systematically reviewed 
by Higashi and colleagues [15]. They distinguished (1) patient-, (2) treatment-, and (3) 
environmental-related factors to be associated with non-adherence.
(1)  Patient-related factors included poor insight, negative attitudes towards medication, 
obesity, previous non-adherence and a shorter duration of illness. Furthermore, 
comorbid substance use disorders - particularly prevalent in patients with psychotic 
disorders (70–80%) [16] were also associated with increased non-adherence [9,17-19]. 
In addition, temperamental characteristics like sensation seeking and disinhibition 
predicted poor medication adherence in patients with psychotic or mood disorders [20]. 
'ȖȅǾȠǦǩșȒǓȖșȒǓǉȠǩΚǓǩȠǩșǩǾȒȅȖȠƺǿȠȠȅƺǹșȅșȠȣǏΡȠǦǓশǾȅǏǓȖƺȠǩǿǠষǓАǓǉȠșȅǟǩǾȒȣǹșǩΚǩȠΡ
ƺǿǏ șȣǈșȠƺǿǉǓ ȣșǓ ȅǿ ȠǦǓ ǓАǓǉȠǩΚǓǿǓșș ȅǟ ȠǦǓEࢵE ǩǿȠǓȖΚǓǿȠǩȅǿ ǈǓǉƺȣșǓ ǉǓȖȠƺǩǿ
șȣǈǠȖȅȣȒșȅǟȒƺȠǩǓǿȠșǉȅȣǹǏȖǓșȒȅǿǏǏǩАǓȖǓǿȠǹΡ Ƞȅ ȠǦǓ ǩǿȠǓȖΚǓǿȠǩȅǿশǓঀǠঀ ǩǾȒȣǹșǩΚǓ
ȒƺȠǩǓǿȠșȒǓȖǦƺȒșȒȖȅЙȠ ǹǓșș ǟȖȅǾȅȣȖ ǩǿȠǓȖΚǓǿȠǩȅǿșǩǿǉǓ ȠǦǓΡǦƺΚǓǾȅȖǓǏǩГǉȣǹȠǩǓș
regulating their behavior). Therefore, this study investigates the role of impulsivity 
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and substance use disorders in patients with psychotic disorders and their associated 
medication adherence.
শࢳষ eȖǓƺȠǾǓǿȠেȖǓǹƺȠǓǏȖǩșǷǟƺǉȠȅȖșǟȅȖǿȅǿেƺǏǦǓȖǓǿǉǓǩǿǉǹȣǏǓǏǏǩșȠȖǓșșǈΡșǩǏǓǓАǓǉȠșȅǟ
the medication [21], higher antipsychotic doses and the use of classical antipsychotic 
medications [22,23].
(3)  Environmental-related risk factors included stigma of taking medication, lack of support 
মࢳࢵযॹȒȅȅȖȠǦǓȖƺȒǓȣȠǩǉȖǓǹƺȠǩȅǿșǦǩȒșॹЙǿƺǿǉǩƺǹȒȖȅǈǹǓǾșॹǉǦƺȅȠǩǉǹǩΚǩǿǠșǩȠȣƺȠǩȅǿșƺǿǏ
poor aftercare [21,25].
2.1.3 Interventions to improve compliance
Unfortunately, most studies investigating interventions to improve adherence yield inconsistent 
results and do not always lead to less symptoms, better functioning or improved quality of 
life [26,27]. Therefore, a (combination) of innovative methods is needed to help patients take 
their antipsychotic medication as prescribed [28-30]. One such innovative intervention is 
contingency management.
ȅǿȠǩǿǠǓǿǉΡEƺǿƺǠǓǾǓǿȠশEষǩǿȠǓȖΚǓǿȠǩȅǿșȠΡȒǩǉƺǹǹΡȖǓǩǿǟȅȖǉǓȒȖǓেșǓȠॹΛǓǹǹেǏǓЙǿǓǏ
ƺǿǏΚǓȖǩЙƺǈǹǓ ȠƺȖǠǓȠǈǓǦƺΚǩȅȖș শǓঀǠঀॹǏȖȣǠƺǈșȠǩǿǓǿǉǓȅȖǾǓǏǩǉƺȠǩȅǿ ǩǿȠƺǷǓষॹǈΡȒȖȅΚǩǏǩǿǠ
ЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȅȖΚȅȣǉǦǓȖșঀ2ǿȠǓȖΚǓǿȠǩȅǿșǈƺșǓǏȅǿEেȒȖǩǿǉǩȒǹǓșǦƺΚǓǈǓǓǿƺȒȒǹǩǓǏǩǿ
ΚƺȖǩȅȣșșǓȠȠǩǿǠșȠƺȖǠǓȠǩǿǠƺΚƺȖǩǓȠΡȅǟǈǓǦƺΚǩȅȖșॹƺǿǏǦƺΚǓșǦȅΛǿȖȅǈȣșȠǓАǓǉȠșǩǿȖǓǏȣǉǩǿǠ
drug use and increasing treatment compliance and medication adherence (for overviews see; 
মࢴࢲॹࢴࢳযষঀȣȖȖǓǿȠǹΡॹǿȅșȠȣǏǩǓșǦƺΚǓǩǿΚǓșȠǩǠƺȠǓǏȠǦǓǓАǓǉȠȅǟEǟȅȖǿȅǿেǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿ
adherence in patients with schizophrenia. 
In reviewing studies using CM based interventions in patients with mental health 
ȒȖȅǈǹǓǾșॹ XȖǩǓǈǓ ǓȠ ƺǹঀ মࢴࢴয ǏǩǏ ǿȅȠ ЙǿǏ ƺǿΡ ȖƺǿǏȅǾǩΦǓǏ ǉȅǿȠȖȅǹǹǓǏ șȠȣǏǩǓș ȠǓșȠǩǿǠ ȠǦǓ
ǓАǓǉȠǩΚǓǿǓșșȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅǩǾȒȖȅΚǓǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǩǿȒƺȠǩǓǿȠșΛǩȠǦ





pilot study. Results showed that the percentage of accepted depot injections increased from 
ƺǿƺΚǓȖƺǠǓȅǟࢵࢵઔǩǿȠǦǓȒȖǓΚǩȅȣșΡǓƺȖȠȅࢲࢱࢱઔǩǿȠǦǓΡǓƺȖǩǿΛǦǩǉǦЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛǓȖǓ
ȅАǓȖǓǏঀvǦǩǹǓȒƺȠǩǓǿȠșǦƺǏǈǓǓǿǦȅșȒǩȠƺǹǩΦǓǏǟȅȖƺǿƺΚǓȖƺǠǓȅǟࢲࢱࢱǏƺΡșǩǿȠǦǓȒȖǓǉǓǏǩǿǠΡǓƺȖॹ
only one patient was re-admitted for 17 days during the intervention year. More recently, the 
ЙȖșȠǉǹȣșȠǓȖȖƺǿǏȅǾǩΦǓǏǉȅǿȠȖȅǹǹǓǏȠȖǩƺǹȠǓșȠǓǏȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓș
to patients (n = 141) with psychotic disorders who were partially non-compliant to improve 
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their medication adherence [36]. Interestingly, although adherence to antipsychotic depot 
ǾǓǏǩǉƺȠǩȅǿǩǿǉȖǓƺșǓǏșǩǠǿǩЙǉƺǿȠǹΡǩǿȠǦǓEǠȖȅȣȒƺșǉȅǾȒƺȖǓǏȠȅȠǦǓǉȅǿȠȖȅǹǠȖȅȣȒশࢹࢶઔ
ƺǿǏࢷࢺઔƺǉǉǓȒȠƺǿǉǓȅǟǏǓȒȅȠƺǟȠǓȖȅǿǓΡǓƺȖষॹȠǦǩșǏǩǏǿȅȠȖǓșȣǹȠǩǿƺșǩǠǿǩЙǉƺǿȠǏǩАǓȖǓǿǉǓ
on clinician rated clinical improvement. In sum, two pilot studies showed promising results 




upon depot acceptance in psychotic disorder patients. The primary objective of this study is to 
ƺșșǓșșȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟEࢵEǏȣȖǩǿǠȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿǩǿȠǓȖǾșȅǟƺǉǉǓȒȠƺǿǉǓȅǟƺǿȠǩȒșΡǉǦȅȠǩǉ
depot medication (the medication possession ratio; MPR). To assess how discontinuing the 
ǩǿȠǓȖΚǓǿȠǩȅǿƺАǓǉȠșǏǓȒȅȠƺǉǉǓȒȠƺǿǉǓॹΛǓΛǩǹǹƺǹșȅǉȅǾȒƺȖǓȠǦǓEX[ǏȣȖǩǿǠȠǦǓǟȅǹǹȅΛেȣȒ
period (six months), in which no CM takes place. In addition to the MPR, secondary objectives 
include the longest uninterrupted period of depot medication acceptance, the expired time 




eǦǓȒȖǩǾƺȖΡǦΡȒȅȠǦǓșǩș ǩș ȠǦƺȠEࢵEȖǓșȣǹȠș ǩǿ șǩǠǿǩЙǉƺǿȠǹΡǾȅȖǓ ƺǉǉǓȒȠǓǏǏǓȒȅȠș ȠǦƺǿ
treatment as usual (TAU). Patients from both the TAU and M4M condition are prescribed 
antipsychotic depot medication. Secondary hypotheses are that M4M, compared to TAU, 
leads to (1) longer uninterrupted periods of depot acceptance and (2) less time expired before 
the depot is taken. From our tertiary measures, we expect M4M (compared to TAU) to result 
in (3) less severe symptoms and better psychosocial functioning, (4) improved quality of life, 
(5) less substance use, and (6) lower costs.
Using exploratory analyses we will look for patient characteristics (at baseline) – the 
șȠȖƺȠǩЙǉƺȠǩȅǿΚƺȖǩƺǈǹǓșশǠǓǿǏǓȖॹǉȅǾȅȖǈǩǏșȣǈșȠƺǿǉǓȣșǓॹƺǿǏǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓষƺǿǏॹȅȠǦǓȖ
variables including impulsivity, motivation and attitudes towards antipsychotic medication 
ƺǿǏEࢵE৅ȠǦƺȠǉȅȣǹǏǾȅǏǓȖƺȠǓȠǦǓǓАǓǉȠșȅǟEࢵEƺǿǏǾǩǠǦȠǈǓȣșǓǏǟȅȖǟȣȠȣȖǓȒƺȠǩǓǿȠ







The contents of the study design, data collection, analyses, interpretation of data, writing of 
ȠǦǓǾƺǿȣșǉȖǩȒȠƺǿǏȠǦǓǏǓǉǩșǩȅǿȠȅșȣǈǾǩȠȠǦǓǾƺǿȣșǉȖǩȒȠǟȅȖȒȣǈǹǩǉƺȠǩȅǿΛƺșǿȅȠǩǿМȣǓǿǉǓǏ
by the funding body (Palier, department of Parnassia Psychiatric Institute).
2.2.1 Study design
In a parallel-group randomized controlled trial, patients will be randomly assigned to the 
experimental condition (M4M), or to the treatment as usual (TAU) control condition. Note 
that during the recruitment phase of the study, only patients who are prescribed or have an 
indication for antipsychotic depot medication, and who have expressed their willingness to 
accept antipsychotic depot medication are eligible for inclusion and after providing written 
informed consent for randomization. Patients assigned to the experimental condition (M4M, 
ǿ઀ࢹࢵষΛǩǹǹȖǓǉǓǩΚǓƺЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓǟȅȖǓƺǉǦȒȖǓșǉȖǩǈǓǏǏǓȒȅȠȠǦǓΡƺǉǉǓȒȠॹǩǿƺǏǏǩȠǩȅǿȠȅ
treatment as usual. Patients in the control condition (TAU, n =84) will receive treatment as 
ȣșȣƺǹȅǿǹΡΛǩȠǦȅȣȠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȣȒȅǿǏǓȒȅȠƺǉǉǓȒȠƺǿǉǓঀǟȠǓȖȖƺǿǏȅǾǩΦƺȠǩȅǿॹǈȅȠǦ
patients in the TAU condition and patients in the M4M condition are prescribed depot 
medication. After the intervention period of 12 months, there will be a follow-up period of 
ࢷǾȅǿȠǦșǩǿΛǦǩǉǦȒƺȠǩǓǿȠșǩǿǈȅȠǦșȠȣǏΡǠȖȅȣȒșȖǓǉǓǩΚǓehƺǿǏǿȅЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖ
accepting their prescribed antipsychotic depot medication.
2.2.2 Participants/Setting
Patients will be 168 outpatients with a psychotic disorder from three mental health care 
ǩǿșȠǩȠȣȠǩȅǿșǩǿȠǦǓFǓȠǦǓȖǹƺǿǏșॸশࢲষXƺǹǩǓȖশড়ȣƺǹǩƺǠǿȅșǩșǓǿȠȖǓঢ়শXষষॹশࢳষXƺȖǿƺșșǩƺƺǿǏশࢴষ
BavoEuropoort. These organizations primarily treat patients with psychotic and other severe 
mental disorders, (often with comorbid substance use disorder), from the cities of Rotterdam 
and the Haque in the Netherlands. Per team around two hundred patients with a psychotic 
disorder are treated. Patients will be recruited based on the following inclusion criteria: age 
ǈǓȠΛǓǓǿࢲࢹ৅ࢷࢶΡǓƺȖșॹƺȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖশǩǿǉǹȣǏǩǿǠșǉǦǩΦȅȒǦȖǓǿǩƺॹșǉǦǩΦȅƺАǓǉȠǩΚǓǏǩșȅȖǏǓȖ
or other psychotic disorders), taking antipsychotic depot medication or an indication to start 
using depot medication, outpatient treatment (either starting outpatient treatment after 
discharge from a psychiatric hospital, or being in outpatient treatment for at least four months), 
and given informed consent. In concordance with their psychiatrist, patients who will start 
using antipsychotic depot medication are considered to have an indication for antipsychotic 
depot medication. These patients are - if they meet the other inclusion criteria- eligible to 
contact for our study. Exclusion criteria are the inability to participate due to cognitive 
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Patients assigned to the intervention group (M4M; Money for Medication) will receive 
ȠȖǓƺȠǾǓǿȠ ƺșȣșȣƺǹ শșǓǓǈǓǹȅΛষॹȒǹȣș ƺЙǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓ ǟȅȖ ǓƺǉǦ ȠǩǾǓ ȠǦǓΡ ƺǉǉǓȒȠ ȠǦǓǩȖ
prescribed depot of antipsychotic medication during the 12 months experimental study phase. 
All patients in the M4M group will receive a maximum of 30 euro per month. The amount 
of money per accepted depot is dependent upon the frequency of depot administration. For 
example, a patient who receives one depot every two weeks will receive 15 euro per accepted 
depot. A patient who receives one depot every three weeks will receive 22.50 euro for each 
ƺǉǉǓȒȠǓǏǏǓȒȅȠॹǓȠǉǓȠǓȖƺঀXƺȠǩǓǿȠșȖǓǉǓǩΚǩǿǠȅȖƺǹȒǓǿМȣȖǩǏȅǹΛǩȠǦƺǟȖǓȕȣǓǿǉΡȅǟȅǿǉǓƺΛǓǓǷ
ΛǩǹǹƺǹșȅǈǓǩǿǉǹȣǏǓǏǩǿȠǦǓșȠȣǏΡঀKȖƺǹȒǓǿМȣȖǩǏȅǹǩșȣșǓǏΛǦǓǿȒƺȠǩǓǿȠșǦƺΚǓȒȖȅǈǹǓǾșȠƺǷǩǿǠ





proof of receipt. 
Patients assigned to the control group will receive treatment as usual (TAU) during the 12 
months experimental study phase and during the 6 months follow-up. TAU includes outpatient 
ȠȖǓƺȠǾǓǿȠȒȖȅΚǩǏǓǏǈΡǉȅǾǾȣǿǩȠΡǾǓǿȠƺǹǦǓƺǹȠǦȠǓƺǾșƺǿǏМǓΠǩǈǹǓƺșșǓȖȠǩΚǓǉȅǾǾȣǿǩȠΡ
treatment teams [37]. All clinicians encourage continuing depot medication in case this is 
prescribed by the psychiatrist of the team. When needed, crisis services can be used or patients 
can be hospitalized (in)voluntarily. The type and dosage of the depot antipsychotic medication 
ƺǿǏȅȠǦǓȖǾǓǏǩǉƺȠǩȅǿșȒƺȠǩǓǿȠșȖǓǉǓǩΚǓΛǩǹǹǈǓǏǓȠǓȖǾǩǿǓǏǈΡȠǦǓȒƺȠǩǓǿȠșঢ়ȒșΡǉǦǩƺȠȖǩșȠȠȅǠǓȠǦǓȖ
ΛǩȠǦȠǦǓȒƺȠǩǓǿȠঀeǦǓȠΡȒǓॹǟȖǓȕȣǓǿǉΡƺǿǏǏȅșƺǠǓΛǩǹǹǿȅȠǈǓƺАǓǉȠǓǏǈΡȒƺȖȠǩǉǩȒƺȠǩȅǿǩǿȠǦǓ
study. Administration of the depots will be done by the psychiatric nurses working in the 
teams.
2.2.4 Procedure
Candidate participants will be selected from the caseloads, applying the in- and exclusion 
criteria. Patients who meet the criteria will be informed and asked to participate by their 
clinician. Patients who consider participation receive a take-home brochure with information 
ƺǈȅȣȠȠǦǓșȠȣǏΡঀeǦǓǉǹǩǿǩǉǩƺǿƺșǷșȠǦǓȒƺȠǩǓǿȠঢ়șȒǓȖǾǩșșǩȅǿȠȅǈǓǉȅǿȠƺǉȠǓǏǈΡƺȖǓșǓƺȖǉǦǓȖঀ
If the patient agrees, the researcher contacts the patient to schedule an appointment for the 
baseline interview. If a patient indicates that he or she does not want to participate, this will 
be registered anonymously together with their demographic and clinical characteristics (DSM 
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IV-TR diagnosis on axes I and II) to enable assessment of selection bias. If possible, the patient 
will be asked to explain why he or she does not want to participate. 
With support of the management, all teams and their clinicians have expressed their 
willingness to co-operate with the conduct of our Money for Medication study. Clinicians of 
course can be resilient about the concept and intervention of our study. Therefore, we assess 
ǉǹǩǿǩǉƺǿșঢ়ƺȠȠǩȠȣǏǓșȠȅΛƺȖǏșEࢵEঀ
Prior to the baseline interview the researcher explains the design and purpose of the 
study, the research goals and the randomization procedure. After written informed consent is 
given, the baseline interview will take place and subsequently, participants will be randomized 
ȠȅȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿশEࢵEষȅȖǉȅǿȠȖȅǹǉȅǿǏǩȠǩȅǿশehষঀ[ƺǿǏȅǾǩΦƺȠǩȅǿΛǩǹǹǈǓșȠȖƺȠǩЙǓǏ
by site, gender, substance use disorder (absent vs. prevalent) and previous compliance with 
ƺǿȠǩȒșΡǉǦȅȠǩǉǾǓǏǩǉƺȠǩȅǿশǉȅǾȒǹǩƺǿǉǓȖƺȠǓઃࢶࢱઔΚșঀ઄ࢶࢱઔষঀeǦǓȖǓΛǩǹǹǈǓȠǦȖǓǓǩǿȠǓȖΚǩǓΛșƺȠ
0, 12 and 18 months (see Table 1). All participants will receive a remuneration of 20 euro for 
each interview. In the cases where the researchers cannot overcome certain practical obstacles 
(e.g. imprisonment, hospitalization), patients who can demonstrate that they have accepted 
their depot medication (for instance in the form a written statement by the treating prison or 
hospital medical doctor), receive their monetary reward as soon as possible, but with a delay. In 
case of discontinuation of depot intake, the monetary reward will stop and data of non-depot 
medication intake will be monitored in order to have a complete overview on the number of 
patients discontinuing depot medication and switching to non-depot.
Originally the start date for patient recruitment was May 21, 2010 and was planned to be 
completed by September 2012. Due to a change in personnel and organizational factors that 
caused logistical delays, patient recruitment was low and continued again in September 2013. 
FȅȠǓȠǦƺȠȠǦǩșǩșƺǿȅǿǠȅǩǿǠșȠȣǏΡƺǿǏȠǦƺȠΛǓǓΠȒǓǉȠȠȅЙǿǩșǦȅȣȖǉȅǾȒǹǓȠǓǏƺȠƺǉȅǹǹǓǉȠǩȅǿ
by April 2016. Therefore, we expect to submit the results of this study in 2016.
2.3 Instruments
Baseline variables
Demographic variables, DSM-IV diagnoses on Axis I and II, and psychiatric history (including 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































Study protocol for Money for medication
2.3.1 Outcome measures
1. XȵȈȝǙȵͧ ȤɂȿǨȤȝǲȝǲǙȸɂȵǲ࣒ The primary outcome measure is medication acceptance, 
ȖǓȒȖǓșǓǿȠǓǏ ǈΡ ȠǦǓ ȒǓȖǉǓǿȠƺǠǓ ȅǟ ƺǉǉǓȒȠǓǏ ǏǓȒȅȠ ǩǿǴǓǉȠǩȅǿșঀ eǦǩș ǩș ǏǓЙǿǓǏ ƺș ȠǦǓ
ড়EǓǏǩǉƺȠǩȅǿXȅșșǓșșǩȅǿ[ƺȠǩȅঢ়শEX[ষЙȖșȠȖǓȒȅȖȠǓǏǈΡ^ǉǹƺȖॹǦǩǿƺǿǏ^ǷƺǓȖমࢴࢹযঀeǦǓ
MPR is the number of accepted depots antipsychotic medication divided by the number of 
prescribed depots antipsychotic medication (the number of supplies needed for continuous 
use of antipsychotic medication).
2. ^ǲǨȤȞǮǙȵͧȤɂȿǨȤȝǲȝǲǙȸɂȵǲȸ࣒ The secondary outcome measures include additional measures 
of adherence, including the longest uninterrupted period of depot medication acceptance, 
the time expired before the depot is taken and patients attitudes towards medication.
a. @ȤȞǿǲȸȿɂȞȈȞȿǲȵȵɂȱȿǲǮȱǲȵȈȤǮȤǾǮǲȱȤȿȝǲǮȈǨǙȿȈȤȞǙǨǨǲȱȿǙȞǨǲ࣒ Sometimes occasional missed 
ǏȅșǓșƺȖǓǿȅȠȖǓǠƺȖǏǓǏƺșড়ǿȅǿেƺǏǦǓȖǓǿǉǓঢ়মࢴࢺযঀ/ȅΛǓΚǓȖॹƺșǓΚǓǿȒƺȖȠǩƺǹƺǏǦǓȖǓǿǉǓǉƺǿ
severely undermine clinical improvement [9] it is important to strive for continuous 
medication adherence. Therefore, the longest uninterrupted period of medication 
acceptance will be assessed as well. In sum, this outcome measures the time period 
(number of days/ weeks) a patient takes the prescribed antipsychotic depot medication 
according to schedule, without missing or not taking a single depot prescription).
b. eȈȝǲǲͦȱȈȵǲǮǧǲǾȤȵǲǮǲȱȤȿȈȸȿǙȖǲȞ࣒ Following Priebe et al. [33], we will monitor the time that 
has expired before the patient accepts the prescribed depot. Note that all patients receive 
depot medication (M4M and TAU) according to their own schedule (i.e., every 14 days). 
This variable (ȿȈȝǲǲͦȱȈȵǲǮǧǲǾȤȵǲǮǲȱȤȿȈȸȿǙȖǲȞ) allows us to see whether patients are late 
ǟȅȖȠǦǓǩȖȒȖǓșǉȖǩǈǓǏǏǓȒȅȠঀeǦǓȠǩǾǓড়șǹǩȒȒƺǠǓঢ়ȅǟȠƺǷǩǿǠǏǓȒȅȠșǩșǏǓЙǿǓǏƺșȠǦǓȒǓȖǉǓǿȠƺǠǓ
of the prescribed time interval that has expired before the depot is taken.
c. ȿȿȈȿɂǮǲȸȿȤ͡ǙȵǮȸȝǲǮȈǨǙȿȈȤȞ࣒ To assess how patients attitudes towards medication relate 
ȠȅȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟEࢵEॹȠǦǓড়[ƺȠǩǿǠȅǟEǓǏǩǉƺȠǩȅǿ2ǿМȣǓǿǉǓșঢ়শ[KE2ষșǉƺǹǓমࢵࢱয
ΛǩǹǹǈǓȣșǓǏঀeǦǓ[KE2ǾǓƺșȣȖǓșƺȠȠǩȠȣǏǩǿƺǹƺǿǏǈǓǦƺΚǩȅȖƺǹǟƺǉȠȅȖșǩǿМȣǓǿǉǩǿǠȒƺȠǩǓǿȠ
adherence with neuroleptic treatment. The ROMI consists of three subscales related to 
ƺǏǦǓȖǓǿǉǓশȒȖǓΚǓǿȠǩȅǿॹǩǿМȣǓǿǉǓȅǟȅȠǦǓȖșƺǿǏǾǓǏǩǉƺȠǩȅǿƺГǿǩȠΡষƺǿǏЙΚǓșȣǈșǉƺǹǓș










a. XȸͧǨȅȈǙȿȵȈǨ ȸͧȝȱȿȤȝǙȿȤȘȤǿ࣒ͧ Psychiatric symptomatology will be assessed by trained 
ǩǿȠǓȖΚǩǓΛǓȖșΛǩȠǦȠǦǓȣȠǉǦΚǓȖșǩȅǿȅǟȠǦǓড়XF^^ঢ়ॹȠǦǓXȅșǩȠǩΚǓƺǿǏFǓǠƺȠǩΚǓ^ΡǿǏȖȅǾǓ
Scale, originally conceived by Kay, Fiszbein and Opler [41]. The PANNS consists of 
three subscales: positive symptoms (7 items), negative symptoms (7 items) and general 
psychopathology (16 items, including anxiety and depression). Items are scored on a 
scale from 1 (symptom absent) to 7 (symptom interferes with almost all aspects of daily 
functioning). Internal and external consistency of the PANNS has been found to be 
adequate [42-44].
b. /ǲǙȘȿȅ࣓ȱȸͧǨȅȤȘȤǿȈǨǙȘǙȞǮȸȤǨȈǙȘǾɂȞǨȿȈȤȞȈȞǿ࣒eȅƺșșǓșșȒƺȠǩǓǿȠșঢ়ǦǓƺǹȠǦƺǿǏȒșΡǉǦȅșȅǉǩƺǹ
functioning, the Dutch translation of the Health of the Nations Outcome Scales 
শড়/ȅFK^ঢ়ষ মࢵࢶॹࢵࢷযΛǩǹǹ ǈǓ ƺǏǾǩǿǩșȠǓȖǓǏ ǈΡ ȠȖƺǩǿǓǏ ǩǿȠǓȖΚǩǓΛǓȖșঀ eǦǓ/ȅFK^ ǩș ƺ
structured interview to quantify health and social functioning during the last two weeks 
on four subscales (behavioural problems, impairments, symptoms and social problems). 
Items are rated on a 5-point scale ranging from 0 (no problems) to 4 (severe to very severe 
problems).
c. eȅȠǓșȠǟȅȖȠǦǓȒȅȠǓǿȠǩƺǹǾȅǏǩǟΡǩǿǠǓАǓǉȠȅǟǩǾȒȣǹșǩΚǩȠΡȅǿȠǦǓEࢵEǩǿȠǓȖΚǓǿȠǩȅǿॹΛǓ
will assess impulsivity by means of the Dickman Impulsivity Inventory (DII) [47], which 
has been validated for the Dutch situation [48] and has good psychometric properties 
among substance users as well [49]. The DII consists of 24 dichotomous items, resulting 
in a “functional impulsivity” and a “dysfunctional impulsivity” score.
d. ^ɂǧȸȿǙȞǨǲɂȸǲ࣒^ȣǈșȠƺǿǉǓȣșǓΛǩǹǹǈǓƺșșǓșșǓǏΛǩȠǦȠǦǓড়ǹǉȅǦȅǹƺǿǏǏȖȣǠȣșǓঢ়șǓǉȠǩȅǿȅǟȠǦǓ
ȣȖȅȒǓƺǿΚǓȖșǩȅǿȅǟȠǦǓড়ǏǏǩǉȠǩȅǿ^ǓΚǓȖǩȠΡ2ǿǏǓΠঢ়শড়ȣȖȅȒ^2ঢ়ষমࢶࢱযƺǿǏȠǦǓ^ȣǈșȠƺǿǉǓ
Abuse Module of the International Diagnostic Interview [51]. The CIDI is a structured 
ǩǿȠǓȖΚǩǓΛǈƺșǓǏȅǿȠǦǓǉȖǩȠǓȖǩƺƺǿǏǏǓЙǿǩȠǩȅǿșȅǟȠǦǓ2েࢲࢱƺǿǏ^Eে2tΛǩȠǦǠȅȅǏ
ȒșΡǉǦȅǾǓȠȖǩǉȒȖȅȒǓȖȠǩǓșমࢶࢳযঀ^ǓǹǟেȖǓȒȅȖȠǓǏǏȖȣǠেȣșǓΛǩǹǹǈǓΚǓȖǩЙǓǏǈΡȣȖǩǿƺǿƺǹΡșǩșșȠǩǉǷș




MANSA assesses the patients subjective ratings of life in general and satisfaction with 
șǓΚǓȖƺǹǾȅȖǓșȒǓǉǩЙǉǏȅǾƺǩǿșȅǟȕȣƺǹǩȠΡȅǟǹǩǟǓॹǩǿǉǹȣǏǩǿǠΛȅȖǷȅȖǓǏȣǉƺȠǩȅǿȖǓǹƺȠǓǏǩșșȣǓșॹ
ЙǿƺǿǉǩƺǹșǩȠȣƺȠǩȅǿॹșȅǉǩƺǹȖǓǹƺȠǩȅǿșॹǹǓǩșȣȖǓƺǉȠǩΚǩȠǩǓșॹƺǉǉȅǾǾȅǏƺȠǩȅǿॹǟƺǾǩǹΡșǩȠȣƺȠǩȅǿॹ
personal safety and physical and mental health. Items are rated on a seven-point scale 
ranging from 1 (could not be worse) to 7 (could not be better). The MANSA has good 
psychometric properties [53,54].
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antipsychotic medication during a regular therapeutic session. Items are rated as: symptom 
present or symptom absent.
g. ȤȸȿणɂȿȈȘȈȿ࣒ͧ The cost-utility of M4M will be compared with treatment as usual. To 
estimate direct health care from a societal perspective, costs will be determined and 
ǉƺǹǉȣǹƺȠǓǏǈΡǾȣǹȠǩȒǹΡǩǿǠȖǓșȅȣȖǉǓȣșǓΛǩȠǦȅГǉǩƺǹǉǦƺȖǠǓșȠƺǿǏƺȖǏșঀKȣȖǟȅǉȣșΛǩǹǹǈǓ
ȅǿȒƺȠǩǓǿȠșঢ়ǦǓƺǹȠǦǉƺȖǓǉȅǿșȣǾȒȠǩȅǿশƺǏǾǩșșǩȅǿșॹǉȅǿȠƺǉȠșΛǩȠǦǉǹǩǿǩǉǩƺǿșॹƺǿǏǓАȅȖȠș
initiated to provide depots) and illegal activities. Measures will be collected from the 
ȒƺȠǩǓǿȠșЙǹǓƺǿǏȠǦǓeȖǩǾǈȅșইǩEeșǓǹǟেȖǓȒȅȖȠȕȣǓșȠǩȅǿǿƺǩȖǓǟȅȖȅșȠșƺșșȅǉǩƺȠǓǏΛǩȠǦ
Psychiatric Illness (TiC-P; [56]), a questionnaire for Self-Reported Delinquency (SRD, 
adapted from the INternational CAnnabis Need of Treatment (INCANT) study), and 
the depot acceptance registration forms.
h. Z@|हȸ͡ȈȘȘǧǲǙȸȸǲȸȸǲǮɂȸȈȞǿȿȅǲZणࠐ࣒ The EQ-5D is a standardized instrument that 
șǉȅȖǓș ǦǓƺǹȠǦেȖǓǹƺȠǓǏȕȣƺǹǩȠΡ ȅǟ ǹǩǟǓ ȅǿЙΚǓ ǹǓΚǓǹș ȅǟ ǦǓƺǹȠǦ শǾȅǈǩǹǩȠΡॹ șǓǹǟেǉƺȖǓॹ ǏƺǩǹΡ
activities, pain/discomfort and anxiety/depression), which generates a score for health-
related quality of life that can be used as a weight to calculate Quality Adjusted Life Years 
ȅȖড়Z@|ঢ়șঢ়মࢶࢸযॹƺΛǓǩǠǦȠǓǏǦǓƺǹȠǦেǩǿǏǓΠঀeǦǓZেࢶǦƺșǈǓǓǿșǦȅΛǿȠȅǦƺΚǓǠȅȅǏ
discriminative and construct validity and to be sensitive in detecting changes in QoL 
ratings in patients with substance use [58].
i. eȈȝǲȸȱǲȞȿǧͧǨȘȈȞȈǨȈǙȞȸȿȤȱȵȤ͠ȈǮǲǮǲȱȤȿ࣒eȅƺșșǓșșǦȅΛEࢵEƺАǓǉȠșȒƺȠǩǓǿȠșঢ়ΛǩǹǹǩǿǠǿǓșș
ȠȅƺǉǉǓȒȠȠǦǓǩȖƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿșॹȠǦǓȠǩǾǓƺǿǏǓАȅȖȠșȒǓǿȠǈΡȠǦǓǉǹǩǿǩǉǩƺǿș
to provide the depot (e.g. calling, home visits, et cetera) will be monitored with standard 
registration forms designed for the current study.
j. ȿȿȈȿɂǮǲȸ ȿȤ͡ǙȵǮȸEࠏE࣒ 2ǿ ƺǏǏǩȠǩȅǿ Ƞȅ ȠǦǓ ȅȣȠǉȅǾǓǾǓƺșȣȖǓș ƺǈȅΚǓॹ ȒƺȠǩǓǿȠșঢ় ƺǿǏ
ǉǹǩǿǩǉǩƺǿșঢ়ƺȠȠǩȠȣǏǓșȠȅΛƺȖǏșEࢵEΛǩǹǹǈǓƺșșǓșșǓǏΛǩȠǦƺșǦȅȖȠȕȣǓșȠǩȅǿǿƺǩȖǓǉȅǿșȠȖȣǉȠǓǏ
ǟȅȖ ȠǦǓǉȣȖȖǓǿȠ șȠȣǏΡঀ 2ȠǓǾșƺǏǏȖǓșșǏǩАǓȖǓǿȠƺȠȠǩȠȣǏǓș ȠȅΛƺȖǏșEࢵEǩǿȠǓȖǾșȅǟ ǩȠș
ƺǏΚƺǿȠƺǠǓș ƺǿǏ ǏǩșƺǏΚƺǿȠƺǠǓș শǓঀǠঀ ǓАǓǉȠș ȅǿǾȅȠǩΚƺȠǩȅǿॹ ǩǿșǩǠǦȠॹ ΛǓǹǹǈǓǩǿǠॹ ǏǓȒȅȠ
acceptance, dependency, the relationship between the patient and the clinician, and moral, 
ethical and practical considerations). Items will be scored on a 5-point scale (1 = strongly 
disagree, 5 = strongly agree).
k. 2ȞȿȵȈȞȸȈǨǙȞǮǲͦȿȵȈȞȸȈǨȝȤȿȈ͠ǙȿȈȤȞ࣒ To measure patients” intrinsic and extrinsic motivation 
during the study, the Dutch version of the Treatment Entry Questionnaire (TEQ) is 
being used, which has good psychometric properties [59]. On 27 statements regarding 
motivation for the current intervention patients answer if they agree (1 = strongly disagree, 




The study protocol has been approved by the accredited Dutch Medical Ethical Trial 
Committee (METC) of the Erasmus University Medical Centre (registered under number 
F@ࢴࢲࢵࢱࢷঀࢱࢺࢸঀࢲࢱƺǿǏЙǹǓǿȣǾǈǓȖXࢲࢴঀࢳࢶࢹষঀǉǉȅȖǏǩǿǠȠȅȠǦǓȣȠǉǦƺȠƺXȖȅȠǓǉȠǩȅǿǉȠ
(DPA) data will be safely stored and anonymized and is only accessible for members of the 
research group or the Medical Ethical Committee. All patients will provide informed consent 
before entering the study.
2.3.3 Sample size/power
Following the CONSORT statement we calculated our power to the primary outcome measure 






patients will be included.
3.3.4 Statistical analyses
The primary outcome will be reported as accepted depots as percentage of planned depots, 
ǾȅșȠȅǟȠǓǿΛǓǓǷǹΡॹǈǩΛǓǓǷǹΡȅȖǾȅǿȠǦǹΡঀeǦǓǓАǓǉȠșȅǟȠǦǓ ǩǿȠǓȖΚǓǿȠǩȅǿȅǿȅȣȖȅȣȠǉȅǾǓ
measures will be analysed using generalized linear models as appropriate to the outcome, with 
ȖƺǿǏȅǾǓАǓǉȠșǟȅȖșǩȠǓșȅȖȠȖǓƺȠǾǓǿȠȠǓƺǾșঀ^ǓǿșǩȠǩΚǩȠΡƺǿƺǹΡșǓșΛǩǹǹǈǓǉȅǿǏȣǉȠǓǏȠȅǓΠȒǹȅȖǓ
ȠǦǓǩǾȒƺǉȠȅǟǏǩАǓȖǓǿȠșȠȖƺȠǓǠǩǓșǟȅȖǦƺǿǏǹǩǿǠǾǩșșǩǿǠǏƺȠƺঀǏǓȠƺǩǹǓǏƺǿƺǹΡșǩșȒǹƺǿΛǩǹǹǈǓ
completed prior to analysis of baseline measurements.
2.4 Discussion
eǦǓƺǩǾȅǟȠǦǓǉȣȖȖǓǿȠȖƺǿǏȅǾǩΦǓǏǉȅǿȠȖȅǹǹǓǏșȠȣǏΡǩșȠȅƺșșǓșșȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟЙǿƺǿǉǩƺǹ
incentives (M4M), compared to treatment as usual, in improving the acceptance of 
antipsychotic depot medication in patients with psychotic disorders. Our primary outcome 
ǾǓƺșȣȖǓΛǩǹǹǈǓȠǦǓEX[ঀ^ǓǉȅǿǏƺȖΡȅȣȠǉȅǾǓǾǓƺșȣȖǓșǩǿǉǹȣǏǓȒƺȠǩǓǿȠșঢ়ǦǓƺǹȠǦॹșȅǉǩƺǹƺǿǏ




Study protocol for Money for medication
EࢵEǩșƺǿǓАǓǉȠǩΚǓǩǿȠǓȖΚǓǿȠǩȅǿȠȅǩǾȒȖȅΚǓƺǉǉǓȒȠƺǿǉǓॹǈȣȠƺǹșȅȠȅΛǦƺȠǓΠȠǓǿȠǾǓǏǩǉƺȠǩȅǿ
ƺǉǉǓȒȠƺǿǉǓǉȅǿȠȖǩǈȣȠǓșȠȅȒƺȠǩǓǿȠșঢ়ΛǓǹǹǈǓǩǿǠvǓΛǩǹǹƺǹșȅǉȅǾȒƺȖǓȠǦǓEX[ǏȣȖǩǿǠȠǦǓǟȅǹǹȅΛে
up period (six months), in which no CM takes place.
ࢳঀࢵঀࢲeǦǓȣșǓȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǩǿEࢵE
In the pilot study of Claassen et al. [34], M4M did not have a negative impact on the therapeutic 
relationship. Furthermore, they have not found that other patients who did not participate 




the injection, but money makes it better”, “Money keeps me motivated,” and “The depot 
ǩǿǴǓǉȠǩȅǿșǷǓǓȒǾǓǈƺǹƺǿǉǓǏঀ৛vǦǓǿȒȖȅǾȒȠǓǏॹȠΛȅȒƺȠǩǓǿȠșșƺǩǏȠǦƺȠȠǦǓΡȒǓȖǉǓǩΚǓǏЙǿƺǿǉǩƺǹ
incentives as a voluntary and non-coercive measure, two patients did not know what to think 
ƺǈȅȣȠȠǦǩșॹƺǿǏȅǿǓǩǿǏǩǉƺȠǓǏȠǦƺȠǦǓȒǓȖǉǓǩΚǓǏЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșƺșƺǉȅǓȖǉǩΚǓǾǓƺșȣȖǓॹ
saying that “I have to take the medication anyway”. All patients said that they spent the money 
on food and cigarettes, and one patient also bought household products. It was observed, 
however, that at least one patient had spent some of the money on cannabis. Other patients did 
ǿȅȠƺșǷȠȅǈǓȅАǓȖǓǏǩǿǉǓǿȠǩΚǓșƺșΛǓǹǹƺǿǏǿȅǿǓǠƺȠǩΚǓǩǾȒƺǉȠșȅǿȠǦǓȖƺȒǓȣȠǩǉȖǓǹƺȠǩȅǿșǦǩȒș
were noted. Some patients however felt that they should receive more money (they received 10 







research [35], it seems not necessary to use higher incentives.
2.4.2 Strengths and limitations
KȣȖ șȠȣǏΡ șȠƺȖȠǓǏ ǩǿࢳࢱࢲࢱॹȒȖǩȅȖ Ƞȅ șȅǾǓȅǟ ȠǦǓ ȖǓǉǓǿȠЙǿǏǩǿǠșƺșǏǓșǉȖǩǈǓǏƺǈȅΚǓঀeǦǓ
ǏǩАǓȖǓǿǉǓΛǩȠǦȠǦǓǓƺȖǹǩǓȖ[eșȠȣǏΡǩǿǠȠǦǓǓАǓǉȠșȅǟEࢵEমࢴࢷযǩșȠǦƺȠΛǓΛǩǹǹǩǿǉǹȣǏǓǈȅȠǦ
patients who are partially non-compliant, as well as patients who are compliant in taking 
depot medication. The rationale to also include compliant patients is the observation in several 
studies that around thirty percent of patients initiated on antipsychotic depot medication cease 
to accept their depot within one year [5,64,65]. In addition, when we eventually might want 
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to implement this intervention into daily clinical practice, it is more ethical as well as more 





aim to test if our intervention is broadly applicable we decided to include both patients with 
ȅȖƺǹȒǓǿМȣȖǩǏȅǹƺǿǏǩǿǴǓǉȠǩȅǿșঀ
Another limitation is that the clinicians cannot be blinded to the intervention condition, 




example, patients who receive money every week are rewarded four times as often compared to 
patients that receive depot every month. Receiving a small incentive more frequently can be 
more stimulating or motivating compared to receiving a bigger incentive only once a month. 
eǦǩșǉƺǿǩǿȠǓȖǟǓȖǓΛǩȠǦȅȣȖǩǿȠǓȖΚǓǿȠǩȅǿǓАǓǉȠॹǓΚǓǿȠǦȅȣǠǦȠǦǓǾǓƺǿƺǾȅȣǿȠȅǟǾȅǿǓΡȒǓȖ
month remains equal for all participants.
2.4.3 Ethical issues
Ethical concerns have been raised about paying patients to accept their medication and 
whether this is an acceptable means in the treatment of patients with psychotic disorders 
মࢷࢷॹࢷࢸযঀKǿǓȅǟȠǦǓșǓǉȅǿǉǓȖǿșǩșȠǦƺȠȒƺȠǩǓǿȠșঢ়ǩǿȠȖǩǿșǩǉǾȅȠǩΚƺȠǩȅǿȠȅƺǉǉǓȒȠǾǓǏǩǉƺȠǩȅǿΛǩǹǹ
disappear if money is involved. We will study this by assessing intrinsic motivation over time, 
as possible decreases in depot acceptance can occur during the 6 month follow-up without 
M4M. Another frequently raised ethical argument is that patients might buy drugs or alcohol 
from the money they receive. We will monitor alcohol and drug use by using assessment scales 
as well as obtaining urine samples.
Apart from these ethical concerns, we will also assess the intervention from a cost-utility 
perspective, because this is an important factor to consider from a societal point of view. In 
ǉȅǿǉǹȣșǩȅǿॹΛǓΛǩǹǹȠǓșȠǩǟEࢵEǩǾȒȖȅΚǓșȒƺȠǩǓǿȠșঢ়EX[ॹȖǓǏȣǉǓșȠǦǓǩȖȒșΡǉǦȅȠǩǉșΡǾȒȠȅǾș
and contributes to a clinical improvement.
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improving adherence to antipsychotic depot medication in patients with psychotic disorders, 
irrespective of their previous compliance.
Methods 
We did this multicentre, open-label, randomised controlled trial at three mental health-care 
institutions in secondary psychiatric care services in the Netherlands. Eligible patients were 
aged 18–65 years, had been diagnosed with schizophrenia or another psychotic disorder, had 
been prescribed antipsychotic depot medication or had an indication to start using depot 
medication, and were participating in outpatient treatment. Patients were randomly assigned 
(1:1), via computer-generated randomisation with a block size of four, to receive 12 months 
ȅǟǓǩȠǦǓȖȠȖǓƺȠǾǓǿȠƺșȣșȣƺǹȒǹȣșƺЙǿƺǿǉǩƺǹȖǓΛƺȖǏǟȅȖǓƺǉǦǏǓȒȅȠȅǟǾǓǏǩǉƺȠǩȅǿȖǓǉǓǩΚǓǏ
(€30 per month if fully compliant; intervention group) or treatment as usual alone (control 
ǠȖȅȣȒষঀ[ƺǿǏȅǾǩșƺȠǩȅǿΛƺșșȠȖƺȠǩЙǓǏǈΡȠȖǓƺȠǾǓǿȠșǩȠǓƺǿǏșȣșȒǓǉȠǓǏȒȖȅǠǿȅșȠǩǉ ǟƺǉȠȅȖșॸ
sex, comorbid substance-use disorder (absent vs present), and compliance with antipsychotic 
medication in the 4 months before baseline (<50% vs઄ࢶࢱઔষঀXƺȠǩǓǿȠșॹǉǹǩǿǩǉǩƺǿșॹǩǿȠǓȖΚǩǓΛǓȖșॹ
and research assistants were masked to group allocation before, but not after, group assignment. 
eǦǓȒȖǩǾƺȖΡȅȣȠǉȅǾǓΛƺșȠǦǓEǓǏǩǉƺȠǩȅǿXȅșșǓșșǩȅǿ[ƺȠǩȅশEX[ষॹǏǓЙǿǓǏƺșȠǦǓǿȣǾǈǓȖ
of depots of antipsychotic medication received divided by the total number of depots of 
antipsychotic medication prescribed during the 12 month intervention period. Patients were 
ǟȅǹǹȅΛǓǏȣȒǟȅȖࢷǾȅǿȠǦșॹǏȣȖǩǿǠΛǦǩǉǦȠǩǾǓǿȅǾȅǿǓȠƺȖΡȖǓΛƺȖǏșΛǓȖǓȅАǓȖǓǏǟȅȖȠƺǷǩǿǠ
antipsychotic medication. We did analysis by intention to treat. This trial is registered with 
the Nederlands Trial Register, number NTR2350.
Findings 
Between May 21, 2010, and Oct 15, 2014, we randomly assigned 169 patients to the 
intervention group (n=84) or the control group (n=85). Primary outcome data were available 
for 155 (92%) patients. At baseline, the mean MPR was 76·0% (SD 28·2%) in the intervention 
group versus 77·9% (28·5%) in the control group. At 12 months, the mean MPR was higher in 
the intervention group (94·3% [SD 11·3%]) than in the control group (80·3% [19·1%]), with an 
ƺǏǴȣșȠǓǏǏǩАǓȖǓǿǉǓȅǟࢲࢵॶࢺઔশࢺࢶઔ2ࢹॶࢺ৅ࢳࢱॶࢺઔআȒઃࢱॶࢱࢱࢱࢲষঀeǦǩșǏǩАǓȖǓǿǉǓΛƺșǾƺǩǿȠƺǩǿǓǏ
throughout the 6 month follow-up period: mean MPR of 86·6% (SD 22·2%) in the intervention 
67




'ǩǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș ƺȖǓ ƺǿ ǓАǓǉȠǩΚǓΛƺΡȅǟ ǩǾȒȖȅΚǩǿǠ ƺǏǦǓȖǓǿǉǓ Ƞȅ ƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠ




antipsychotic medication, or do not take their medication as prescribed [1,2]. Such partial 
ǉȅǾȒǹǩƺǿǉǓȖǓǏȣǉǓșȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟȠǦǓǾǓǏǩǉƺǹȠȖǓƺȠǾǓǿȠȅǟșǉǦǩΦȅȒǦȖǓǿǩƺমࢴযঀǹȠǦȅȣǠǦ
use of antipsychotics can reduce relapses [4], hospital admissions [5], psychiatric symptoms 
[6], and violent crimes [7], non-adherence rates remain high.
Interventions to improve adherence, such as adherence therapy or psychoeducation, 
ȒȖȅǏȣǉǓǩǿǉȅǿșǩșȠǓǿȠȖǓșȣǹȠșমࢹযƺǿǏƺȖǓǿȅȠƺǹΛƺΡșǓАǓǉȠǩΚǓǟȅȖȒƺȠǩǓǿȠșΛǩȠǦșǉǦǩΦȅȒǦȖǓǿǩƺ
মࢺॹࢲࢱযঀKǿǓȒȖȅǾǩșǩǿǠǩǿȠǓȖΚǓǿȠǩȅǿǩșȠǦǓȒȖȅΚǩșǩȅǿȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅǩǿǉȖǓƺșǓƺǏǦǓȖǓǿǉǓ
in patients taking antipsychotic medication. This intervention was successful in two pilot 
studies [11,12] in which medication compliance rates were substantially improved in non-
adherent patients with psychotic disorders. In 2013, Priebe and colleagues [13] reported 
ЙǿǏǩǿǠșǟȖȅǾȠǦǓЙȖșȠǉǹȣșȠǓȖȖƺǿǏȅǾǩșǓǏǉȅǿȠȖȅǹǹǓǏȠȖǩƺǹশF઀ࢲࢵࢲষȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖ








positive results only for improving adherence to antipsychotics for non-adherent patients with 
ȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖșॹǈȣȠǿȅǏǩАǓȖǓǿǉǓșǩǿȠǦǓșǓȒƺȠǩǓǿȠșঢ়ǉǹǩǿǩǉƺǹȅȣȠǉȅǾǓșঀ
Because these three studies targeted patients with poor medication adherence, the 
ǠǓǿǓȖƺǹǩșƺǈǩǹǩȠΡȅǟȠǦǓȖǓșȣǹȠșǩșȖǓșȠȖǩǉȠǓǏআΛǦǓȠǦǓȖЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǉƺǿǩǾȒȖȅΚǓƺǏǦǓȖǓǿǉǓ
to antipsychotic depot medication among patients with psychotic disorders, irrespective 
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ȅǟ ȠǦǓǩȖ ȒȖǓΚǩȅȣș ǉȅǾȒǹǩƺǿǉǓॹ ȖǓǾƺǩǿș ȣǿǉǹǓƺȖঀ eǦǓ ǓАǓǉȠǩΚǓǿǓșș ȅǟ ȠǦǩș ǩǿȠǓȖΚǓǿȠǩȅǿ ǩș
particularly important to establish because adherence can change over time: an estimated 





of their previous level of medication adherence. Here we report outcomes after the 12 month 
intervention period, as well as outcomes of the 6 month follow-up period, during which time 
ȒƺȠǩǓǿȠșΛǓȖǓǿȅǹȅǿǠǓȖȅАǓȖǓǏǾȅǿǓȠƺȖΡȖǓΛƺȖǏșǟȅȖȠƺǷǩǿǠƺǿȠǩȒșΡǉǦȅȠǩǉǾǓǏǩǉƺȠǩȅǿঀ
3.2 Methods
3.2.1 Study design and participants
We did this multicentre, open-label, randomised controlled trial at three mental health-care 
institutions in secondary psychiatric care services in the Netherlands: the Dual Diagnosis 
Center (CDP) Palier, Parnassia, and BavoEuropoort. These organisations treat patients 
primarily with psychotic and other severe mental disorders (often with comorbid substance 
use) from the cities of Rotterdam and The Hague. Eligible patients were aged 18–65 years, had 
ƺȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖǉǹƺșșǩЙǓǏǈΡȠǦǓ^Eে2tশǓǠॹșǉǦǩΦȅȒǦȖǓǿǩƺॹșǉǦǩΦȅেƺАǓǉȠǩΚǓǏǩșȅȖǏǓȖॹȅȖ
another psychotic disorder), had been prescribed antipsychotic depot medication or had an 
indication to start using depot medication, and were participating in outpatient treatment. 
Exclusion criteria were an inability to participate because of cognitive impairments or 
ǩǿșȣГǉǩǓǿȠȣǿǏǓȖșȠƺǿǏǩǿǠȅǟȠǦǓȣȠǉǦǹƺǿǠȣƺǠǓঀXƺȠǩǓǿȠșΛǦȅǩǿǩȠǩƺǹǹΡǾǓȠȠǦǓǩǿǉǹȣșǩȅǿ
criteria were informed about the study by their clinicians and were asked to participate. If a 
patient declined to participate, this decision was registered anonymously to allow assessment 
of selection bias. The study was approved by the accredited Dutch Medical Ethical Trial 
ȅǾǾǩȠȠǓǓ শȖǓǠǩșȠȖƺȠǩȅǿǿȣǾǈǓȖF@ࢴࢲࢵࢱࢷঀࢱࢺࢸঀࢲࢱॹЙǹǓǿȣǾǈǓȖXࢲࢴঀࢳࢶࢹষȅǟ ȠǦǓȖƺșǾȣș
University Medical Center. All patients provided written informed consent.
3.2.2 Randomisation and masking
After informed consent had been obtained and the baseline interview completed, patients were 
randomly assigned (1:1), via a computer-generated randomization [16] with a block size of four, 
to receive 12 months of either experimental treatment (money for medication) or treatment 
ƺșȣșȣƺǹশǉȅǿȠȖȅǹǠȖȅȣȒষমࢲࢸযঀ[ƺǿǏȅǾǩșƺȠǩȅǿΛƺșșȠȖƺȠǩЙǓǏǈΡȠȖǓƺȠǾǓǿȠșǩȠǓƺǿǏșȣșȒǓǉȠǓǏ
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prognostic factors: sex, comorbid substance-use disorder (absent vs present), and compliance 
with antipsychotic medication in the 4 months before baseline (<50% vs઄ࢶࢱઔষঀ
eǦǓȒȖǩǿǉǩȒƺǹǩǿΚǓșȠǩǠƺȠȅȖǦƺǏǿȅǩǿМȣǓǿǉǓȅǿȠǦǓǓǿȖȅǹǾǓǿȠȒȖȅǉǓșșঀXƺȠǩǓǿȠșॹǉǹǩǿǩǉǩƺǿșॹ
interviewers, and research assistants were masked to group allocation before, but not after, 
assignment. Importantly, adherence to depot medication was an objective event, and was not 
ǈǩƺșǓǏǈΡȠǦǓƺǈșǓǿǉǓȅǟƺșșǓșșȅȖșঢ়ǉȅǿǉǓƺǹǾǓǿȠȠȅƺȒƺȠǩǓǿȠঢ়șȠȖǓƺȠǾǓǿȠƺǹǹȅǉƺȠǩȅǿঀ
3.2.3 Intervention
Patients allocated to the control group received treatment as usual, during both the 12 month 
experimental study phase and the 6 month follow-up period. Treatment as usual comprised 
outpatient treatment provided by community mental health teams. During treatment as 
usual, clinicians encouraged patients to continue the antipsychotic depot medication they 
had been prescribed. Whenever necessary, crisis services were used or patients were admitted 
to hospital. The type and dose of the depot antipsychotic medication and any other medication 
ΛƺșǏǓȠǓȖǾǩǿǓǏǈΡƺȒƺȠǩǓǿȠঢ়șȒșΡǉǦǩƺȠȖǩșȠȠȅǠǓȠǦǓȖΛǩȠǦȠǦǓȒƺȠǩǓǿȠॹƺǿǏΛƺșǿȅȠƺАǓǉȠǓǏǈΡ
participation in this study. In general, all patients received their depot medication mainly at the 
outpatient clinic, but occasionally during home visits. Depot antipsychotics were administered 
by the psychiatric nurses working in the teams. 
XƺȠǩǓǿȠșǩǿȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿǠȖȅȣȒȖǓǉǓǩΚǓǏȠǦǓșƺǾǓȠȖǓƺȠǾǓǿȠƺșȣșȣƺǹॹȒǹȣșƺЙǿƺǿǉǩƺǹ
reward every time they received their prescribed depot of antipsychotic medication during 
the 12 month experimental study phase. The maximum reward was €30 per month. The 
amount of money per received depot depended on the frequency with which the depot 
was administered, which ranged from between one and four times a month. For example, 
a patient who received one depot every 2 weeks received €15 per depot. Patients receiving 
ȅȖƺǹȒǓǿМȣȖǩǏȅǹȅǿǉǓƺΛǓǓǷȖǓǉǓǩΚǓǏ੝ࢸॶࢶࢱƺΛǓǓǷঀeǦǓȖǓΛƺȖǏșΛǓȖǓȒƺǩǏǈΡȠǦǓȒƺȠǩǓǿȠșঢ়
ȠȖǓƺȠǩǿǠǿȣȖșǓșǏǩȖǓǉȠǹΡƺǟȠǓȖƺǏǾǩǿǩșȠȖƺȠǩȅǿȅǟȠǦǓǏǓȒȅȠȅȖȒǓǿМȣȖǩǏȅǹঀǟȠǓȖȠǦǓࢲࢳǾȅǿȠǦ
intervention period, all patients entered the 6 month follow-up period in which treatment 
ƺșȣșȣƺǹΛƺșǉȅǿȠǩǿȣǓǏॹǈȣȠǿǓǩȠǦǓȖǠȖȅȣȒȖǓǉǓǩΚǓǏЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖȠƺǷǩǿǠȒȖǓșǉȖǩǈǓǏ
antipsychotic depot medication. 





Psychiatric symptomatology was measured on the Positive and Negative Syndrome Scale [20]. 
We measured subjective quality of life with the Manchester Short Assessment of Quality 
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of Life (MANSA) [21], and health and psychosocial functioning with the Health of the 
Nation Outcomes Scale (HoNOS) [22]. We assessed substance-use severity and symptoms 
with the Addiction Severity Index [23] and the Substance Abuse Module of the Composite 
2ǿȠǓȖǿƺȠǩȅǿƺǹǩƺǠǿȅșȠǩǉ2ǿȠǓȖΚǩǓΛমࢳࢵযঀȠǓƺǉǦǩǿȠǓȖΚǩǓΛॹΛǓΚǓȖǩЙǓǏșǓǹǟেȖǓȒȅȖȠǓǏǏȖȣǠȣșǓ
ΛǩȠǦȖƺȒǩǏȣȖǩǿǓȠǓșȠșƺǿǏǉȅǹǹǓǉȠǓǏǩǿǟȅȖǾƺȠǩȅǿǟȖȅǾȒƺȠǩǓǿȠșঢ়ǾǓǏǩǉƺǹȖǓǉȅȖǏșশǓঀǠঀॹȠΡȒǓ
and dosage of antipsychotic medication, and hospital admissions). Interviews were done in 
ȒǓȖșȅǿǈΡȠȖƺǩǿǓǏȖǓșǓƺȖǉǦƺșșǩșȠƺǿȠșশEƺșȠǓȖঢ়șেǹǓΚǓǹȒșΡǉǦȅǹȅǠǩșȠșষঀXƺȖȠǩǉǩȒƺǿȠșȖǓǉǓǩΚǓǏ੝ࢳࢱ
remuneration per interview. All data were electronically stored by use of OpenClinica on a 
secure server at Erasmus Medical Center.
3.2.4 Outcomes
eǦǓȒȖǓșȒǓǉǩЙǓǏȒȖǩǾƺȖΡȅȣȠǉȅǾǓΛƺșȠǦǓEǓǏǩǉƺȠǩȅǿXȅșșǓșșǩȅǿ[ƺȠǩȅশEX[ষমࢳࢶযॹǏǓЙǿǓǏ
as the number of depots of antipsychotic medication received divided by the total number of 
depots of antipsychotic medication prescribed during the 12 month intervention. We calculated 
the MPR after the 12 month intervention and 6 month follow-up periods. Calculation of the 





discontinuation of depot medication, the total number of days without depot medication, 
and the time between prescription date and the date the depot was actually received. If a 
patient received a depot after more than one time interval, this deposit was registered as not 
ȖǓǉǓǩΚǓǏঀ'ȣȖȠǦǓȖǾȅȖǓॹΛǓƺșșǓșșǓǏȒƺȠǩǓǿȠșঢ়ƺȠȠǩȠȣǏǓșȠȅΛƺȖǏșǾǓǏǩǉƺȠǩȅǿॹǉǹǩǿǩǉƺǹșΡǾȒȠȅǾșॹ
ȒșΡǉǦȅșȅǉǩƺǹǟȣǿǉȠǩȅǿǩǿǠॹșȣǈșȠƺǿǉǓȣșǓॹȕȣƺǹǩȠΡȅǟǹǩǟǓॹƺǿǏșǩǏǓেǓАǓǉȠșȅǟȠǦǓƺǿȠǩȒșΡǉǦȅȠǩǉ




We calculated the sample size needed for assessment of the primary outcome measure. On the 
ǈƺșǩșȅǟȒȖǓΚǩȅȣșЙǿǏǩǿǠșƺǿǏșȠȣǏΡȒȖȅȠȅǉȅǹșমࢲࢴॹࢳࢸॹࢳࢹযॹΛǓǓΠȒǓǉȠǓǏȒƺȠǩǓǿȠșȠȅȠƺǷǓࢷࢶઔ
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Age mean (SD), years 40.7 (9.8) 40.6 (9.4) 40.7 (10.2)
Gender,  N (%)
 ধ Male 127 (75) 61 (73) 66 (78)
Patients > 50% medication adherence, N (%) 135 (79.9) 68 (80.0) 67 (79.8)
Location of treatment, N (%)
 ধ The Hague
 ধ Rotterdam




















Outpatient commitment measures, N (%)† 60 (35.5) 31 (36.9) 26 (30.6)
Diagnosis, N (%)
 ধ Schizophrenia paranoid type
 ধ ^ǉǦǩΦȅƺАǓǉȠǩΚǓǏǩșȅȖǏǓȖ
 ধ Psychotic disorder NOS
 ধ Schizophrenia disorganized type









  4 (4.8)
12 (14.3)
51 (60.0)
  8 (9.4)
  6 (7.1)
  7 (8.2)
13 (15.3)
Duration of illness mean (SD), years 12.2 (8.5) 11.5 (7.3) 12.9 (9.5)
Medication at baseline, N (%)
 ধ First-generation antipsychotics
 ধ Second-generation antipsychotics
 ধ Unknown
126 (74.5)
  40 (23.7)
    3 (1.8)
61 (72.6)
22 (26.2)




XǓǿМȣȖǩǏȅǹƺǿȠǩȒșΡǉǦȅȠǩǉǾǓǏǩǉƺȠǩȅǿশȅȖƺǹষ 25 (14.8) 16 (19.0) 11 (12.9)
No. of psych admissions,‡ median (interquartile range)
Length of psych admission days,‡ median (interquartile 
range)
Patients per admission frequency,‡ N (%)
 ধ 0 admission
 ধ 1 admission
 ধ 2 admissions
 ধ > 2 admissions























Recruitment ended when 169 patients had been included.
vǓȣșǓǏǠǓǿǓȖƺǹǩșǓǏǹǩǿǓƺȖǾȅǏǓǹșΛǩȠǦǈǩǿȅǾǩƺǹǓȖȖȅȖșƺǿǏǹȅǠǩȠǹǩǿǷȠȅƺǿƺǹΡșǓǏǩАǓȖǓǿǉǓș
in MPR. The denominator of the MPR was the number of prescribed depots, ranging from 




variables sex, substance-use disorder, and compliance with antipsychotic medication in the 4 
months before randomisation. Treatment sites were not included because of structural changes 
within the teams during the study.
[ǓǠȖǓșșǩȅǿǾȅǏǓǹșΛǓȖǓǉȅǾȒƺȖǓǏȅǿȠǦǓǈƺșǩșȅǟȠǦǓǹȅǠেǹǩǷǓǹǩǦȅȅǏȖƺȠǩȅȠǓșȠȅȖǷƺǩǷǓঢ়ș
information criterion (values for non-nested models). We used error distributions appropriate 
to the outcome measure: binomial for MPR and other ratios, Poisson for counts, and Gaussian 
ǟȅȖșȣǾȅȖǉȅǾȒȅșǩȠǓșǉȅȖǓșঀ'ȅȖȠǦǓЙǿƺǹǾȅǏǓǹॹΛǓƺșșǓșșǓǏǏǩƺǠǿȅșȠǩǉșǠȖƺȒǦǩǉƺǹǹΡঀ
For sensitivity analyses we used a worst-case scenario. Patients from the control group 
with incomplete depot registrations were assumed to have 100% adherence and patients in 
the intervention group were assumed to have 0% adherence, thereby lowering the contrast 
ǈǓȠΛǓǓǿǠȖȅȣȒșঀ'ǩǿƺǹǹΡॹΛǓȣșǓǏǏǩАǓȖǓǿȠșȠȖƺȠǓǠǩǓșǟȅȖǦƺǿǏǹǩǿǠǾǩșșǩǿǠΚƺǹȣǓșǟȅȖșǓǉȅǿǏƺȖΡ
outcomes (eg, simple mean and regression imputation). We did analysis by intention to treat. 
Analyses were done with SPSS (version 21.0). This trial is registered with the Nederlands Trial 
Register, number NTR2350.
Role of the funding source
The funder of the study had no role in study design, data collection, data analysis, data 
interpretation, or writing the report. The corresponding author had full access to all the data 
ǩǿȠǦǓșȠȣǏΡƺǿǏǦƺǏЙǿƺǹȖǓșȒȅǿșǩǈǩǹǩȠΡǟȅȖȠǦǓǏǓǉǩșǩȅǿȠȅșȣǈǾǩȠǟȅȖȒȣǈǹǩǉƺȠǩȅǿঀ
3.3 Results
Between May 21, 2010, and Oct 15, 2014, we randomly assigned 169 patients to the 
ǩǿȠǓȖΚǓǿȠǩȅǿǠȖȅȣȒশǿ઀ࢹࢵষȅȖȠǦǓǉȅǿȠȖȅǹǠȖȅȣȒশǿ઀ࢹࢶআЙǠȣȖǓࢲষঀƺșǓǹǩǿǓǉǦƺȖƺǉȠǓȖǩșȠǩǉșΛǓȖǓ
similar between groups (table 1). Primary outcome data were available for 155 (92%) patients. 
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'ǩǠȣȖǓࢲঀeȖǩƺǹȒȖȅЙǹǓȅǟEȅǿǓΡǟȅȖEǓǏǩǉƺȠǩȅǿ
3.3.1 Primary outcome
ǟȠǓȖࢲࢳǾȅǿȠǦșॹ ȠǦǓǓșȠǩǾƺȠǓǏEX[Λƺșࢺࢳણࢸઔশࢺࢶઔ2ࢹࢺણࢷ৅ࢺࢵણࢺষ ǩǿ ȠǦǓ ǩǿȠǓȖΚǓǿȠǩȅǿ
ǠȖȅȣȒƺǿǏࢸࢸણࢱઔশࢸࢳણࢲ৅ࢹࢲણࢴষǩǿȠǦǓǉȅǿȠȖȅǹǠȖȅȣȒॹΛǩȠǦƺǿƺǏǴȣșȠǓǏǏǩАǓȖǓǿǉǓȅǟࢲࢵણࢺઔশࢺࢶઔ
CI 8·9–20·9; p<0·0001; table 2). Dependent on the antipsychotic medication patients were 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Money for medication: results of a randomized controlled trial
the intervention group, and between 67·9% (once per week) and 89·9% (once per month) in 
the control group.
After dichotomisation of patients with an MPR of 80% or higher in the intervention 
শǿ઀ࢸࢷষ ƺǿǏ ǉȅǿȠȖȅǹ শǿ઀ࢵࢵষ ǠȖȅȣȒșॹ ȠǦǓ ƺǏǴȣșȠǓǏǏǩАǓȖǓǿǉǓ ǩǿ ȠǦǓȒȖȅȒȅȖȠǩȅǿȅǟȒƺȠǩǓǿȠș
achieving good adherence levels was 33·1% (95% CI 20·2–45·4; p=0·031) in favour of the 
intervention group (table 2). Overall improvement of the MPR in the intervention group was 
contributed mainly by patients with low adherence rates at baseline (from 52% to 91%), whereas 
rates in patients with good adherence at baseline remained high after 12 months (around 98%). 
By contrast, patients in the control group with high adherence rates at baseline (98%) had lower 
adherence after 12 months (81%).
3.3.2 Secondary outcomes
The longest uninterrupted period during which depots were received was almost 100 days 




was received was 2·8 days (95% CI 1·77–3·94) lower for patients receiving the intervention 








loss of energy, and muscle tension) was similar between groups (n=15 and n=17, respectively). 











After the 6 month follow-up period, during which time patients in the intervention group 
received treatment as usual, but no longer received monetary rewards, depot registrations were 
ƺΚƺǩǹƺǈǹǓǟȅȖࢲࢵࢱȒƺȠǩǓǿȠșশЙǠȣȖǓࢲষঀeǦǓǓșȠǩǾƺȠǓǏEX[ǦƺǏǏǓǉȖǓƺșǓǏǩǿȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿ








used a worst-case scenario to impute missing values for those without depot registration (n=4 in 
ȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿǠȖȅȣȒƺǿǏǿ઀ࢲࢱǩǿȠǦǓǉȅǿȠȖȅǹǠȖȅȣȒষঀeǦǓǾǓƺǿEX[ǏǩАǓȖǓǿǉǓȖǓǾƺǩǿǓǏǩǿ
'ǩǠȣȖǓࢳঀ?ƺȒǹƺǿ৅EǓǩǓȖǉȣȖΚǓșșǦȅΛǩǿǠȠǩǾǓȠȅЙȖșȠǏǩșǉȅǿȠǩǿȣƺȠǩȅǿȅǟǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿ
HR calculated with Cox regression analysis. Vertical lines represent patients censored. HR=hazard ratio.
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ǟƺΚȅȣȖȅǟȠǦǓǾȅǿǓΡǟȅȖǾǓǏǩǉƺȠǩȅǿǩǿȠǓȖΚǓǿȠǩȅǿশࢲࢲॶࢺઔॹࢺࢶઔ2ࢶॶࢵ৅ࢲࢹॶࢵআȒઃࢱણࢱࢱࢱࢲষঀ^ǓǉȅǿǏॹ




in favour of the intervention. Finally, we imputed values for the 6 month follow-up period by 
use of the worst-case scenario (n=10 in the intervention group and n=19 in the control group), 
ȖǓșȣǹȠǩǿǠǩǿƺǿEX[ǏǩАǓȖǓǿǉǓȅǟࢶॶࢵઔশࢺࢶઔ2ࢲॶࢱ৅ࢺॶࢺআȒ઀ࢱણࢳࢲষঀ
3.4 Discussion
KȣȖЙǿǏǩǿǠș șǦȅΛ ȠǦƺȠ Йǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș ǩǾȒȖȅΚǓǏ ƺǏǦǓȖǓǿǉǓ Ƞȅ ƺǿȠǩȒșΡǉǦȅȠǩǉ ǏǓȒȅȠ
medication in patients with psychotic disorders. After 12 months, adherence was 14% higher 
in the intervention group than in the control group. Importantly, 95% of the patients in the 






adherence levels remained about 5–7% higher in the intervention group than in the control 
group. Moreover, 74% of patients in the intervention group achieved MPR rates of 80% or 
higher, compared with 54% of patients in the control group.
eȅȅȣȖǷǿȅΛǹǓǏǠǓॹȠǦǩșșȠȣǏΡǩșȠǦǓЙȖșȠȠȅǩǿǉǹȣǏǓǈȅȠǦƺǏǦǓȖǓǿȠƺǿǏǿȅǿেƺǏǦǓȖǓǿȠ
patients; therefore, the results are more generalisable than those of previous studies [12,13]. 
Although targeting of all patients with psychotic disorders led to inclusion of patients 
with relatively high adherence levels at baseline (77%), thereby leaving less opportunity 
ǟȅȖ ǩǾȒȖȅΚǓǾǓǿȠॹȅȣȖȣșǓȅǟЙǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș ǩǿǉȖǓƺșǓǏǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǈΡࢲࢸઔ
for patients receiving the intervention, whereas adherence in the control group remained 
ȣǿǉǦƺǿǠǓǏঀ^ǓǿșǩȠǩΚǩȠΡ ƺǿƺǹΡșǓș șǦȅΛǓǏƺ ȖȅǈȣșȠ ǩǿȠǓȖΚǓǿȠǩȅǿǓАǓǉȠ ǟȅȖ ƺǹǹȒƺȠǩǓǿȠșΛǩȠǦ
psychotic disorders receiving depot medication, irrespective of their level of adherence at study 
entrance.
Limitations of our study include its open-label character. Although masking of patients 
ȠȅȖǓǉǓǩȒȠȅǟƺЙǿƺǿǉǩƺǹȖǓΛƺȖǏΛƺșǿȅȠȒȅșșǩǈǹǓॹȠǦǓȅȣȠǉȅǾǓșǾǩǠǦȠǦƺΚǓǈǓǓǿǩǿМȣǓǿǉǓǏ
by the absence of masking of the clinicians and interviewers. However, we minimised bias 
ǈΡǉȅǹǹǓǉȠǩǿǠȒȖǩǾƺȖΡȅȣȠǉȅǾǓǏƺȠƺǟȖȅǾȒƺȠǩǓǿȠșঢ়ȖǓǉȅȖǏșঀșǓǉȅǿǏǹǩǾǩȠƺȠǩȅǿǩșȠǦƺȠȠǦǩș
study did not succeed in recruitment of completely non-adherent patients, who refused any 
form of treatment contact.
eǦǓЙȖșȠȖƺǿǏȅǾǩșǓǏǉȅǿȠȖȅǹǹǓǏȠȖǩƺǹǈΡXȖǩǓǈǓƺǿǏǉȅǹǹǓƺǠȣǓșমࢲࢴযșǦȅΛǓǏȠǦƺȠЙǿƺǿǉǩƺǹ




is generalisable to all patients with psychotic disorders, irrespective of their level of medication 
ƺǏǦǓȖǓǿǉǓঀKȣȖșȠȣǏΡǩșƺǹșȅȠǦǓЙȖșȠȠȅșǦȅΛȠǦƺȠॹǏȣȖǩǿǠƺࢷǾȅǿȠǦǟȅǹǹȅΛেȣȒȒǓȖǩȅǏॹȠǦǓ
ǓАǓǉȠșȅǿǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓȒǓȖșǩșȠƺǟȠǓȖǾȅǿǓȠƺȖΡȖǓΛƺȖǏșƺȖǓǏǩșǉȅǿȠǩǿȣǓǏॹƺǹǈǓǩȠƺȠƺ
reduced level (14·9% vs 6·5%).
ǹȠǦȅȣǠǦЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșșȣǉǉǓșșǟȣǹǹΡǩǾȒȖȅΚǓǏǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǟȅȖȒƺȠǩǓǿȠș
with psychotic disorders, what are the potential risks of applying this intervention? And to what 
extent is increased adherence related to clinical outcomes? Clinicians might argue against the 
ȣșǓȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșॹǉǹƺǩǾǩǿǠȠǦƺȠșȣǉǦǩǿǉǓǿȠǩΚǓșǠǩΚǓȒƺȠǩǓǿȠșȠǦǓȅȒȒȅȖȠȣǿǩȠΡȠȅșȒǓǿǏ
ȠǦǓǾȅǿǓΡȅǿॹǟȅȖǩǿșȠƺǿǉǓॹǏȖȣǠșȅȖƺǹǉȅǦȅǹঀ/ȅΛǓΚǓȖॹǩǿȠǦǩșșȠȣǏΡॹΛǓȖǓǉȅȖǏǓǏǿȅǏǩАǓȖǓǿǉǓș
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ǓΚǓǿȠǦȅȣǠǦȠǦǓȒȅșǩȠǩΚǓǓАǓǉȠȅǿǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǏȅǓșǏǩǾǩǿǩșǦșȅǾǓΛǦƺȠȅΚǓȖȠǩǾǓॹǩș
important. Another potential risk factor is that improved medication adherence might increase 
ǾǓǏǩǉƺȠǩȅǿșǩǏǓেǓАǓǉȠșॹȠǦǓȖǓǈΡȖǓșȠȖǩǉȠǩǿǠȠǦǓǈǓǿǓЙȠșȅǟȠȖǓƺȠǾǓǿȠঀ/ȅΛǓΚǓȖॹǩǿȅȣȖșȠȣǏΡॹ





be used to improve antipsychotic depot medication adherence without increasing substance-
ȣșǓȒȖȅǈǹǓǾșॹǾǓǏǩǉƺȠǩȅǿșǩǏǓেǓАǓǉȠșॹȅȖǿǓǠƺȠǩΚǓșΡǾȒȠȅǾșঀ
ǹȠǦȅȣǠǦ ȠǦǓșǓ ȖǓșȣǹȠș ƺȖǓ ǈǓǿǓЙǉǩƺǹ ΛǩȠǦ ȖǓǠƺȖǏ Ƞȅ ǩǾȒȖȅΚǓǾǓǿȠș ǩǿ ǾǓǏǩǉƺȠǩȅǿ









they actually are; this could also harm the clinician–patient relationship.
Another concern when considering giving money to some patients and not others, or 
some groups of society and not others, is the principle of fairness and equality. If money is 
ȅАǓȖǓǏȅǿǹΡȠȅȒǓȅȒǹǓΛǦȅǦƺΚǓǹȅΛƺǏǦǓȖǓǿǉǓȠȅǾǓǏǩǉƺȠǩȅǿॹȒǓȅȒǹǓΛǩȠǦǈǓȠȠǓȖƺǏǦǓȖǓǿǉǓ
might feel this is unfair or even change their adherence patterns in order to receive money 
[31]. If a health system allocates money for taking medication, this money might have to be 
withdrawn from treatment of another group of patients, or other groups might begin to 
ǓΠȒǓǉȠǾȅǿǓΡǟȅȖȠƺǷǩǿǠǾǓǏǩǉƺȠǩȅǿȅȖǾƺǷǩǿǠǦǓƺǹȠǦেȖǓǹƺȠǓǏǈǓǦƺΚǩȅȣȖƺǹǉǦƺǿǠǓșৄǓঀǠঀॹǟȅȖ




be available to all patients, irrespective of their previous level of adherence. Therefore, we 
would recommend those in clinical practice (e.g., physicians, psychologists, psychiatrists, social 
ΛȅȖǷǓȖșষȠȅȅАǓȖЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅƺǹǹȒƺȠǩǓǿȠșॹǓΚǓǿȠǦȅȣǠǦȠǦǓșǓЙǿǏǩǿǠșǉƺǿǿȅȠǈǓǟȣǹǹΡ
concluded from this study.
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Chapter 3
Finally, adherence is a behaviour that changes dynamically, and often patients become 
non-adherent over time. Provision of incentives might help patients to take their medications 
for a longer, uninterrupted period. In the present study, the direct intervention costs were 
fairly low (on average €339 per patient per year). Further cost-utility analyses will be reported 
in a separate paper that compares the direct and indirect medical and societal costs between 
the intervention and control groups.
ǹȠǦȅȣǠǦǾǓǏǩǉƺȠǩȅǿ ƺǏǦǓȖǓǿǉǓ ǩǾȒȖȅΚǓǏॹΛǓ ȖǓǉȅȖǏǓǏ ǿȅ ǏǩАǓȖǓǿǉǓș ǩǿ ȒƺȠǩǓǿȠșঢ়




psychosocial functioning were relatively high, leaving little room for improvement. However, 
ȒƺȠǩǓǿȠșঢ়ǉǹǩǿǩǉƺǹǟȣǿǉȠǩȅǿǩǿǠǏǩǏǿȅȠΛȅȖșǓǿǏȣȖǩǿǠȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿȒǓȖǩȅǏঀ^ǓǉȅǿǏॹǩǾȒȖȅΚǓǏ
ǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǾǩǠǦȠǿȅȠǈǓșȣГǉǩǓǿȠȠȅǩǾȒȖȅΚǓǉȅǾȒǹǓΠǉǹǩǿǩǉƺǹȅȣȠǉȅǾǓșॹșȣǉǦƺș
quality of life. Improved clinical outcomes might require additional interventions focusing 
ȅǿșȅǉǩƺǹǟƺǉȠȅȖșমࢴࢳযৄǓঀǠঀॹƺǉȠǩΚǓǩǿΚȅǹΚǓǾǓǿȠȅǟȠǦǓșȅǉǩƺǹেșȣȒȒȅȖȠșΡșȠǓǾॹশΚȅǹȣǿȠǓǓȖষΛȅȖǷॹ
physical exercise, and the establishment of a structured daily schedule. 
ǓǉƺȣșǓƺǿȠǩȒșΡǉǦȅȠǩǉșǾǩǠǦȠǦƺΚǓǹǓșșǓАǓǉȠȅǿǩǾȒȖȅΚǩǿǠȒșΡǉǦǩƺȠȖǩǉșΡǾȒȠȅǾșƺǟȠǓȖ
many years compared with early in the course of illness (the average illness duration is 12 
years), a third possible reason is that patients who had been ill for a long time did not derive 
ƺǿΡƺǏǏǓǏǈǓǿǓЙȠǟȖȅǾǩǾȒȖȅΚǓǏǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓঀ2ǟȠǦǩș ǩșȠǦǓǉƺșǓॹȠǦǓșǓȒƺȠǩǓǿȠș
might have symptoms that are not further reduced by improved adherence to antipsychotic 
depot medication. These reasons might explain why intervention studies often succeed in 
ǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓǹǓΚǓǹșॹǈȣȠǏȅǿȅȠșǦȅΛșǩǠǿǩЙǉƺǿȠǩǾȒȖȅΚǓǾǓǿȠșǩǿǉǹǩǿǩǉƺǹȅȣȠǉȅǾǓșঀ
ȅǿΚǓȖșǓǹΡॹΛǦƺȠǩǟȅȣȖЙǿǏǩǿǠșȖǓМǓǉȠƺȠȖȣǓǹƺǉǷȅǟǓАǓǉȠȅǿǉǹǩǿǩǉƺǹȅȣȠǉȅǾǓșঁ'ǩǿƺǿǉǩƺǹ
incentives would still serve a more practical purpose, such as encouraging patients to maintain 
ȖǓǠȣǹƺȖǉȅǿȠƺǉȠΛǩȠǦȠǦǓǉǹǩǿǩǉॹƺǿǏșȣȒȒȅȖȠǩǿǠǉǹǩǿǩǉǩƺǿșঢ়ǓАȅȖȠșȠȅǉȅǿȠƺǉȠȠǦǓǩȖȒƺȠǩǓǿȠșঀ
Precisely because these patients are ambiguous in their medication adherence and are often very 
ǏǩГǉȣǹȠȠȅǉȅǿȠƺǉȠॹΛǓΛȅȣǹǏșȠǩǹǹȖǓǉȅǾǾǓǿǏȠǦǩșǩǿȠǓȖΚǓǿȠǩȅǿॹǈǓǉƺȣșǓǩǿǉǓǿȠǩΚǓșǟƺǉǩǹǩȠƺȠǓ
the outreaching care of mental health-care teams.
'ȣȖȠǦǓȖȖǓșǓƺȖǉǦǩșǿǓǓǏǓǏȠȅșȠȣǏΡȠǦǓǹȅǿǠেȠǓȖǾǓАǓǉȠșȅǟȣșǓȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșॹǟȅȖ
ǓΠƺǾȒǹǓǩǿƺȖƺǿǏȅǾǩșǓǏǉȅǿȠȖȅǹǹǓǏȠȖǩƺǹȠǦƺȠǉȅǾȒƺȖǓșȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟƺࢲࢳǾȅǿȠǦΚǓȖșȣș
a 24 month intervention period. These studies should also aim to improve clinical outcomes, 
such as psychiatric symptoms and quality of life.
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Depot-medication compliance for patients with psychotic 












Noncompliance is a major problem for patients with a psychotic disorder. Two important 
risk factors for noncompliance that have a severe negative impact on treatment outcomes are 
impaired illness insight and lack of motivation. Our cross-sectional study explored how they 
are related to each other and their compliance with depot medication.
Methods
Interviews were conducted in 169 outpatients with a psychotic disorder taking depot 
ǾǓǏǩǉƺȠǩȅǿঀ'ȅȣȖȒƺȠǩǓǿȠǠȖȅȣȒșΛǓȖǓǏǓЙǿǓǏǈƺșǓǏȅǿǹȅΛȅȖǦǩǠǦǩǹǹǿǓșșǩǿșǩǠǦȠƺǿǏȅǿǹȅΛ
or high motivation. The associations between depot-medication compliance, motivation, and 
insight were illustrated using generalized linear models.
Results
(ǓǿǓȖƺǹǩΦǓǏ ǹǩǿǓƺȖǾȅǏǓǹșǦȅΛǓǏƺșǩǠǿǩЙǉƺǿȠ ǩǿȠǓȖƺǉȠǩȅǿǓАǓǉȠǈǓȠΛǓǓǿǾȅȠǩΚƺȠǩȅǿ and 
insight. Patients with poor insight and high motivation for treatment were more compliant 
শࢺࢵઔষশࢺࢶઔǉȅǿЙǏǓǿǉǓǩǿȠǓȖΚƺǹম2যॸࢲঀࢹࢳࢲॹࢴঀࢵࢹࢺষΛǩȠǦȠǦǓǩȖǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿȠǦƺǿȒƺȠǩǓǿȠș
with poor insight and low motivation (61%) (95% CI: 0.288, 0.615). Patients with both insight 
and high motivation for treatment were less compliant (73%) (95% CI: 0.719, 1.315) than those 
with poor insight and high motivation.
Conclusions
Motivation for treatment was more strongly associated with depot-medication compliance 
than with illness insight. Being motivated to take medication, whether to get better or for other 
reasons, may be a more important factor than having illness insight in terms of improving 
depot-medication compliance. Possible implications for clinical practice are discussed.
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4.1 Introduction
Nonadherence to antipsychotic medication has been shown to be a major obstacle to achieving 
successful treatment outcomes in patients with psychotic disorders [1]. Approximately 60% 
ȅǟȠǦǓșǓȒƺȠǩǓǿȠșǦƺΚǓǏǩГǉȣǹȠΡ ǩǿǈǓǩǿǠƺǏǦǓȖǓǿȠȅΚǓȖȠǩǾǓॹ ǹǓƺǏǩǿǠȠȅȒȖȅǈǹǓǾșșȣǉǦƺș
inconsistent symptom control, more relapses, more hospitalizations, and more suicide attempts 
[2,3]. Patient, treatment, and environment-related risk factors have all been associated with 
nonadherence [4]. This article focuses on two important patient risk factors that appear to 
have a great impact on whether patients adhere to their prescribed medication regimen: illness 
insight and motivation for treatment.
2ǹǹǿǓșșǩǿșǩǠǦȠǦƺșǈǓǓǿǏǓЙǿǓǏǈΡƺΚǩǏমࢶযƺșࢲষȠǦǓȖǓǉȅǠǿǩȠǩȅǿȠǦƺȠȅǿǓǦƺșƺǾǓǿȠƺǹ
illness, 2) the recognition of the need for treatment, and 3) the ability to relabel unusual mental 
events as pathological. Of patients with a psychotic disorder, approximately 50% to 75% have 
only a limited degree of illness insight, which often results in poorer treatment outcomes [6–8].
The relationship between insight and medication adherence is somewhat ambiguous 
[9]: while some studies showed a clear positive association [10–12], others either failed to 
ЙǿǏƺǿƺșșȅǉǩƺȠǩȅǿȅȖșǦȅΛǓǏȠǦƺȠȠǦǓǓАǓǉȠȅǟǩǿșǩǠǦȠȅǿǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǏǩǾǩǿǩșǦǓǏ
over time [13,14]. In sum, illness insight is not enough to improve medication compliance. 
Neither is it a prerequisite for taking medication. Perhaps patients with poor insight who accept 
their medication are simply motivated to take medication, whether or not they completely 
understand or acknowledge their mental illness.
EȅȠǩΚƺȠǩȅǿǦƺșǈǓǓǿǏǓЙǿǓǏƺș৚ȠǦǓȒȖȅǈƺǈǩǹǩȠΡȠǦƺȠƺȒǓȖেșȅǿΛǩǹǹǓǿȠǓȖǩǿȠȅॹǉȅǿȠǩǿȣǓॹ
ƺǿǏƺǏǦǓȖǓȠȅƺșȒǓǉǩЙǉǉǦƺǿǠǓșȠȖƺȠǓǠΡ৛মࢲࢶযঀEȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠƺǾȅǿǠȒșΡǉǦȅȠǩǉ
patients has been studied extensively in therapeutic settings, and is positively associated with 
ǓАǓǉȠǩΚǓȠȖǓƺȠǾǓǿȠȅȣȠǉȅǾǓșমࢲࢷযঀKǟȠǓǿॹǦȅΛǓΚǓȖॹǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠǩș ǹƺǉǷǩǿǠǩǿ
patients with psychotic disorders such as schizophrenia [17]. As a result, these patients are less 
willing to adhere to antipsychotic medication prescriptions, to engage in treatment activities, 
ȅȖȠȅșǦȅΛȣȒǟȅȖƺȒȒȅǩǿȠǾǓǿȠșঀFǓǩȠǦǓȖƺȖǓȠǦǓΡǹǩǷǓǹΡȠȅǈǓǿǓЙȠǟȖȅǾȠǦǓǩȖȠȖǓƺȠǾǓǿȠঀșƺ






medication among outpatients with a psychotic disorder.
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Thus, impaired insight and lack of motivation can have a negative impact on medication 
compliance. It remains unclear, however, how these risk factors relate to each other and to 
medication compliance. This is important for developing intervention studies that might focus 
more on developing illness insight or increasing motivation for treatment. Therefore, in a cross-
sectional study we explored the associations between illness insight, motivation for treatment, 
and adherence to antipsychotic depot medication.
4.2 Methods
4.2.1 Patients
Baseline data were obtained from 169 patients participating in Money for Medication, an 
ȅǿǠȅǩǿǠȖƺǿǏȅǾǩΦǓǏǉȅǿȠȖȅǹǹǓǏȠȖǩƺǹȅǿȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖǩǾȒȖȅΚǩǿǠ
adherence to depot medication (for protocol details, see Noordraven et al [20]). Patients were 
recruited from three mental health care institutions in the Netherlands that primarily treat 
patients with psychotic and other severe mental disorders (often with comorbid substance-use 
disorder). Patients met the following inclusion criteria: age between 18 and 65 years, having a 
psychotic disorder, taking antipsychotic depot medication or an indication to start using it, 
receiving outpatient treatment, and having given written informed consent on participating 
in a randomized controlled trial. There were two exclusion criteria: inability to participate 
ǏȣǓȠȅǉȅǠǿǩȠǩΚǓǩǾȒƺǩȖǾǓǿȠșƺǿǏǩǿƺǈǩǹǩȠΡȠȅȒƺȖȠǩǉǩȒƺȠǓǏȣǓȠȅǩǿșȣГǉǩǓǿȠȣǿǏǓȖșȠƺǿǏǩǿǠȅǟ
the Dutch language. The study was approved by the accredited Dutch Medical Ethical Trial 
Committee at Erasmus University Medical Center (Trial Registration NTR2350).
4.2.2 Procedure
Candidate participants were selected from the caseloads on the basis of the inclusion and 
exclusion criteria. The baseline interview was conducted after written informed consent had 
been given and before randomization. All interviews were conducted by psychologists who 
had received professional training in the Positive And Negative Syndrome Scale (PANSS) 
and Health of the Nation Outcome Scales (HoNOS) interview and its subsequent scoring 
procedures. Per interview, all participants received a remuneration of €20. Demographic 
variables, ^E-IV diagnoses on axis I and II, and psychiatric history were collected during 
ȠǦǓЙȖșȠǩǿȠǓȖΚǩǓΛƺǿǏǟȖȅǾȒƺȠǩǓǿȠșঢ়ǾǓǏǩǉƺǹȖǓǉȅȖǏșঀ2ǿȠǦǓȠȖǩƺǹॹȖƺǿǏȅǾǩΦƺȠǩȅǿȠȅȅǷȒǹƺǉǓ
ƺǟȠǓȖȠǦǓЙȖșȠǩǿȠǓȖΚǩǓΛॹΛǦǓȖǓƺșǟȅȖȠǦǩșșȠȣǏΡƺǹǹȒƺȠǩǓǿȠșΛǓȖǓȠȖǓƺȠǓǏƺșȅǿǓșƺǾȒǹǓঀ'ȅȖƺ
more detailed protocol description, see Noordraven et al [20].
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4.2.3 Measurements
EǲǮȈǨǙȿȈȤȞǨȤȝȱȘȈǙȞǨǲ
eǦǓǾǓǏǩǉƺȠǩȅǿȒȅșșǓșșǩȅǿ ȖƺȠǩȅ শEX[ষॹЙȖșȠ ȖǓȒȅȖȠǓǏǈΡ^ǉǹƺȖ ǓȠ ƺǹঀ মࢳࢲযΛƺșȣșǓǏ ƺș ƺ
ǾǓƺșȣȖǓǟȅȖǏǓȒȅȠেǾǓǏǩǉƺȠǩȅǿǉȅǾȒǹǩƺǿǉǓঀEX[ǩșǏǓЙǿǓǏƺșȠǦǓǿȣǾǈǓȖȅǟƺǉǉǓȒȠǓǏǏǓȒȅȠș
of antipsychotic medication divided by the number of depots of antipsychotic medication 
prescribed, that is, the number of supplies needed for continuous use of antipsychotic 
ǾǓǏǩǉƺȠǩȅǿঀƺǉǦȒƺȠǩǓǿȠঢ়șEX[ƺȠǈƺșǓǹǩǿǓΛƺșǏǓȠǓȖǾǩǿǓǏȅǿȠǦǓǈƺșǩșȅǟȠǦǓࢵǾȅǿȠǦș
prior to the baseline interview.
2ȘȘȞǲȸȸȈȞȸȈǿȅȿ
Insight was measured using the Dutch version of the PANSS [22], a 30-item semistructured 
interview intended to determine the presence of positive and negative symptoms and general 
psychopathology. Illness insight was assessed on the basis of item A12 of the PANSS “Do you 
have a psychiatric disorder or mental health problem?” in which the patient is also asked to 
ǓǹƺǈȅȖƺȠǓǦǩșƺǿșΛǓȖঀ^ȒǓǉǩЙǉƺǹǹΡॹȠǦǩșǩȠǓǾǏǓșǉȖǩǈǓșƺȒƺȠǩǓǿȠঢ়șƺǈǩǹǩȠΡȠȅƺǉǷǿȅΛǹǓǏǠǓǦǩșȅȖ
her psychiatric disorder, need for treatment, and ability to make future plans. Items were scored 
on a scale from 1 (illness insight present) to 7 (active denial of having a psychiatric disorder). 
Response scores for insight (item A12) were dichotomized into patients having “poor insight” 
(scoring 3–7 on the insight item) and “high illness insight” (scoring 1–2).
EȤȿȈ͠ǙȿȈȤȞǾȤȵȿȵǲǙȿȝǲȞȿ
Motivation for treatment was assessed on the basis of an item added to the Dutch version of the 
/ȅFK^মࢳࢴযॹΛǦǩǉǦǏǓșǉȖǩǈǓșƺȒƺȠǩǓǿȠঢ়șǾȅȠǩΚƺȠǩȅǿǩǿȠǓȖǾșȅǟǉȅȅȒǓȖƺȠǩȅǿॹȒǓȖșȅǿƺǹǩǿȠǓȖǓșȠॹ
and possible resistance to treatment: “How motivated are you for your current treatment?” As 
with the other items of the HoNOS, this item was rated on a 5-point scale ranging from 0 (no 
problems) to 4 (very severe problems). Patient scores were dichotomized into “high motivation 




Due to administrative errors, data for the total sample lacked baseline data for three patients. 
Similarly, 13 values were missing for compliance rates, 2 for motivation, and 2 for insight. One 
patient had missing values for both motivation and insight. Therefore, in total, 19 patients 






number of depots accepted as a percentage of the number of depots prescribed. Because 
MPR values are proportion data, we assumed binomial error distribution and used the logit 
link function. Patients were grouped into four categories: 1) those with low motivation and 
poor insight (n=62); 2) those with high motivation but poor insight (n=17); 3) those with low 
motivation but a high degree of insight (n=17); and 4) those whose motivation and illness 
insight were high (n=54). All groups were entered as one categorical predictor variable. Since 
patients with low motivation and poor insight had the lowest compliance rate (65.8%), we used 
this category as our reference group. All statistical analyses were performed using SPSS version 
21.0 (IBM Corporation, Armonk, NY, USA).
Table 1. Baseline Characteristics of the study sample (N = 166)
Variable Mean / N  SD / %



















BOPZ measure, N (%)*
Diagnosis, N (%)
 ধ Schizophrenia paranoid type
 ধ ^ǉǦǩΦȅƺАǓǉȠǩΚǓǏǩșȅȖǏǓȖ
 ধ Psychotic disorder NOS
 ধ Schizophrenia disorganized type
 ধ Other schizophrenic disorders
Medication at baseline, N (%)
 ধ First-generation antipsychotics
 ধ Second-generation antipsychotics



















Motivation: median (IQR), min-max
Illness insight: median (IQR), min-max
No. of psych admissions,** median (IQR), min-max
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4.3 Results
Patient characteristics
Table 1 presents the sociodemographic and clinical data of all patients at baseline. Data for 
motivation, insight, and medication compliance at baseline are presented in Table 2.
4.3.1 Relationship between insight and compliance
2ǿșǩǠǦȠΛƺșȒȅșǩȠǩΚǓǹΡƺșșȅǉǩƺȠǓǏΛǩȠǦEX[শݾ઀ࢲঀࢵࢸࢲॹࢺࢶઔǉȅǿЙǏǓǿǉǓǩǿȠǓȖΚƺǹম2যॸমࢱঀࢵࢷࢹॹ
1.00], P<0.001), (Table 2). Patients with high illness insight were almost 10% more compliant 
with their prescribed antipsychotic depot medication than patients with poor insight.
4.3.2 Relationship between motivation and compliance
EȅȠǩΚƺȠǩȅǿॹ ȠȅȅॹΛƺș ȒȅșǩȠǩΚǓǹΡ ƺșșȅǉǩƺȠǓǏΛǩȠǦEX[ শݾ઀ࢲঀࢲࢴࢴॹ ࢺࢶઔ2ॸ মࢱঀࢹࢶࢵॹ ࢲঀࢵࢲࢴযॹ
P<0.001), (Table 2). Patients with a high motivation for treatment were 18% more compliant 
with the antipsychotic depot medication prescribed to them than patients with low motivation 
for treatment.
4.3.3 Insight, motivation, and their association with compliance
KȣȖȖǓșȣǹȠșșǦȅΛǓǏƺșǩǠǿǩЙǉƺǿȠǩǿȠǓȖƺǉȠǩȅǿǓАǓǉȠǈǓȠΛǓǓǿǾȅȠǩΚƺȠǩȅǿƺǿǏǩǿșǩǠǦȠশ'ǩǠȣȖǓ
1). Patients with poor insight but high motivation for treatment were more compliant with 
ȠǦǓǩȖǾǓǏǩǉƺȠǩȅǿশࢺࢵઔআݾ઀ࢳঀࢷࢶࢶॹࢺࢶઔ2ॸমࢲঀࢹࢳࢲॹࢴঀࢵࢹࢺযॹP<0.001) than patients with poor 
insight and low motivation শࢷࢲઔআݾ઀ࢲঀࢶࢸࢱॹࢺࢶઔ2ॸমࢱঀࢳࢹࢹॹࢱঀࢷࢲࢶযॹP<0.001). Patients with 
ǦǩǠǦǩǿșǩǠǦȠƺǿǏǾȅȠǩΚƺȠǩȅǿশࢸࢴઔআݾ઀ࢲঀࢱࢲࢸॹࢺࢶઔ2ॸমࢱঀࢸࢲࢺॹࢲঀࢴࢲࢶযॹP<0.001) and patients 
ΛǩȠǦǦǩǠǦǩǿșǩǠǦȠǈȣȠǹȅΛǾȅȠǩΚƺȠǩȅǿশࢸࢵઔॹݾ઀ࢲঀࢱࢳࢹॹࢺࢶઔ2ॸমࢱঀࢶࢵࢸॹࢲঀࢶࢲࢱযॹP<0.001) were 
more compliant than patients with low motivation and poor insight (61%). Switching our 
reference category to patients with high motivation and insight (73%) allowed us to compare 
their medication compliance with patients with high insight and low motivation (74%), which 
șǦȅΛǓǏǿȅșǩǠǿǩЙǉƺǿȠǏǩАǓȖǓǿǉǓঀ/ȅΛǓΚǓȖॹȒƺȠǩǓǿȠșΛǩȠǦǦǩǠǦǾȅȠǩΚƺȠǩȅǿƺǿǏȒȅȅȖǩǿșǩǠǦȠ
Table 2. Mean MPR scores at baseline interview by motivation and insight
Variable Medication Possession Ratio N
Insight Poor 71.9 % 79
High 81.6 % 71
Motivation Low 68.0 % 79
High 85.8 % 71
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(94%) were more compliant than those with high insight. This suggests that insight is not only 
less strongly associated with compliance than motivation, but also that the level of compliance 
in patients with high motivation may be reduced by insight.
'ǩǠȣȖǓࢲঀ2ǿȠǓȖƺǉȠǩȅǿǓАǓǉȠǈǓȠΛǓǓǿȒƺȠǩǓǿȠǉƺȠǓǠȅȖǩǓș
4.4 Discussion
4.4.1 Insight, motivation and adherence
eǦǓǾƺǩǿЙǿǏǩǿǠȅǟȅȣȖșȠȣǏΡΛƺșȠǦƺȠǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠșǓǓǾșȠȅǈǓǾȅȖǓǩǾȒȅȖȠƺǿȠ
than illness insight for compliance with depot medication in psychotic dis-order patients. 
^ȒǓǉǩЙǉƺǹǹΡॹΛǓǟȅȣǿǏȠǦƺȠȒƺȠǩǓǿȠșΛǩȠǦƺǦǩǠǦǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠΛǓȖǓǾȅșȠǉȅǾȒǹǩƺǿȠ
with their medication, independent of insight. Unexpectedly, patients with high insight and 
high motivation showed less compliance as compared to patients with poor insight and high 
motivation.
It may seem contradictory that patients with poor illness insight were willing to accept 
their antipsychotic depot medication. From this perspective, one could argue that having illness 
insight is not a prerequisite for achieving compliance. In other words, it may be more important 
to be motivated to take medication – whether to get better, or for other reasons – than to have 
illness insight with regard to improving depot-medication compliance.
KȣȖЙǿǏǩǿǠșǾƺΡǦƺΚǓȠΛȅǩǾȒȅȖȠƺǿȠǉǹǩǿǩǉƺǹǉȅǿșǓȕȣǓǿǉǓșǟȅȖǩǿǉȖǓƺșǩǿǠǉȅǾȒǹǩƺǿǉǓ
with depot medication. First, we found that patients with poor insight who were highly 
motivated for treatment had over 30% more compliance. Therefore, it may be more important 
ǩǿȒƺȠǩǓǿȠșΛǩȠǦȒȅȅȖǩǿșǩǠǦȠȠȅǩǾȒȖȅΚǓǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠƺșƺЙȖșȠșȠǓȒॹǟȅȖǓΠƺǾȒǹǓॹ
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by using motivational interviewing strategies [24], instead of immediately trying to enhance 
illness insight.
Second, when addressing illness insight, we have to be aware of possible negative 
consequences regarding compliance, since we found that a high degree of illness insight in 
highly motivated patients was accompanied by a level of compliance that was ~20% lower than 
that in patients with poor insight. This suggests that greater illness insight is not necessarily 
associated with higher compliance rates in patients who are highly motivated, but may 
sometimes be accompanied by lower medication acceptance. This is surprising, since it has 
ƺǹΛƺΡșǈǓǓǿƺșșȣǾǓǏȠǦƺȠǩȠΛȅȣǹǏǈǓǈǓȠȠǓȖȠȅǦƺΚǓǠȅȅǏǩǿșǩǠǦȠঀǹȠǦȅȣǠǦȅȣȖЙǿǏǩǿǠȠǦƺȠ
greater illness insight does not lead to better compliance is counterintuitive, it may be that 
patients who are highly motivated and also have illness insight want to use other treatment 
options, such as oral medication and/or psychotherapy.
4.4.2 Limitations
Three important limitations of this study should be considered. First, our cross-sectional 
ǏǓșǩǠǿǾƺǷǓșǩȠǏǩГǉȣǹȠȠȅǩǿǟǓȖǉƺȣșƺǹǩȠΡমࢳࢶযঀ@ȅǿǠǩȠȣǏǩǿƺǹƺǿǏǓΠȒǓȖǩǾǓǿȠƺǹșȠȣǏǩǓșƺȖǓ
needed to further study the associations between motivation, illness insight, and compliance.
The second limitation is that motivation and insight were both measured using a single 
item. In previous studies, however, the PANSS insight item showed high correlations with 
questionnaires assessing insight such as the Insight and Treatment Attitudes Questionnaire 
or the Schedule for the Assessment of Insight [26,27]. With respect to the HoNOS motivation 
ǩȠǓǾॹǓƺȖǹǩǓȖșȠȣǏǩǓșƺǹșȅǟȅȣǿǏǦǩǠǦƺǿǏșǩǠǿǩЙǉƺǿȠǉȅȖȖǓǹƺȠǩȅǿșΛǩȠǦșǉƺǹǓșǾǓƺșȣȖǩǿǠȠǦǓ
motivation construct, including the Treatment Entry Questionnaire and the Treatment 
Motivation Scale [28].




EȅȠǩΚƺȠǩȅǿ ƺǿǏ ǩǹǹǿǓșș ǩǿșǩǠǦȠ ǈȅȠǦ ȒǹƺΡ ƺǿ ǩǾȒȅȖȠƺǿȠ ȖȅǹǓ ǩǿ ƺ ȒƺȠǩǓǿȠঢ়ș ƺǉǉǓȒȠƺǿǉǓ ȅǟ
ƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠșঀȠȠǓǾȒȠșȠȅ ǩǾȒȖȅΚǓǉȅǾȒǹǩƺǿǉǓșǦȅȣǹǏǈǓǾƺǏǓǉƺȖǓǟȣǹǹΡॹЙȖșȠǈΡ
assessing their level of motivation and illness insight. The clinician can then make an informed 
decision on the extent of any interventions intended to improve compliance through improved 
motivation and/or insight. Our results suggest that it may be more important to improve 
compliance by improving motivation than by enhancing insight, especially in patients whose 





practice, it may be best for clinicians not to focus on either insight or motivation, but to 
recognize that the most important factor in understanding compliance with antipsychotic 
medication lies in the combination of the two. Future research should establish whether these 
associations are valid over time and which interventions clinicians should use to improve 
motivation and illness insight among patients with a psychotic disorder.
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Offering financial incentives is an effective intervention for improving adherence 
ǩǿ ȒƺȠǩǓǿȠș ȠƺǷǩǿǠ ƺǿȠǩȒșΡǉǦȅȠǩǉ ǏǓȒȅȠ ǾǓǏǩǉƺȠǩȅǿঀ vǓ ƺșșǓșșǓǏ ΛǦǓȠǦǓȖ ȒƺȠǩǓǿȠșঢ়
motivation for treatment might be reduced after receiving financial rewards. 
Methods 
This study was part of Money for Medication, a multicentre, open-label, randomised controlled 
ȠȖǩƺǹॹΛǦǩǉǦǏǓǾȅǿșȠȖƺȠǓǏȠǦǓȒȅșǩȠǩΚǓǓАǓǉȠșȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȅǿƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠ
compliance.  Three mental healthcare institutions in Dutch secondary psychiatric care services 
participated. Eligible patients were aged 18–65 years, had been diagnosed with schizophrenia 
or another psychotic disorder, had been prescribed antipsychotic depot medication or had an 
indication to start using depot medication, and were participating in outpatient treatment. 
For 12 months, patients were randomly assigned either to treatment as usual (control group) 
ȅȖȠȅȠȖǓƺȠǾǓǿȠƺșȣșȣƺǹȒǹȣșƺЙǿƺǿǉǩƺǹȖǓΛƺȖǏǟȅȖǓƺǉǦǏǓȒȅȠȅǟǾǓǏǩǉƺȠǩȅǿȖǓǉǓǩΚǓǏশ੝ࢴࢱȒǓȖ
month if fully compliant; intervention group). They were followed up for 6 months, during 
ΛǦǩǉǦȠǩǾǓǿȅǾȅǿǓȠƺȖΡȖǓΛƺȖǏșΛǓȖǓȅАǓȖǓǏǟȅȖȠƺǷǩǿǠƺǿȠǩȒșΡǉǦȅȠǩǉǾǓǏǩǉƺȠǩȅǿঀeȅƺșșǓșș
treatment motivation after 0, 12 and 18 months, interviews were conducted using a supplement 
to the Health of the Nation Outcome Scales (HoNOS) and the Treatment Entry Questionnaire 
(TEQ).
Results
Patients were randomly assigned to the intervention (n=84) or the control group (n=85). 
After 12 months, HoNOS motivation scores were available for 131 patients (78%). Ninety-






period, results for the HoNOS and TEQ scores remained comparable.
Conclusions
KАǓȖǩǿǠЙǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș ǟȅȖ ȠƺǷǩǿǠ ƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿǏȅǓșǿȅȠ ȖǓǏȣǉǓ
ȒƺȠǩǓǿȠșঢ়ǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠঀ
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5.1 Introduction
Non-adherence to antipsychotic medication remains a considerable problem in the treatment 
of patients with psychotic disorders [1,2]; it is associated with poor clinical outcomes such as 
increased psychiatric symptoms, hospital admissions, violent crimes and suicide rates [3–5]. 
Randomised controlled studies demonstrated that medication adherence improved when 
ЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛǓȖǓȅАǓȖǓǏমࢷॹࢸযঀ/ȅΛǓΚǓȖॹƺșΡșȠǓǾƺȠǩǉȖǓΚǩǓΛǈΡǓǉǩƺǿǏǉȅǹǹǓƺǠȣǓș
(1999) found that people who received performance-contingent rewards showed lower levels 
of intrinsic motivation than people who received no rewards [8]. This can arise if incentives are 





Motivation for treatment, however, is a multidimensional concept. According to the Self-
Determination Theory (SDT [11]), motivation to engage in activities ranges from “activities 
ȠǦƺȠ ƺȖǓ ǉȅǾȒǹǓȠǓǹΡ ǩǿǩȠǩƺȠǓǏ ƺǿǏ ǉȅǿȠȖȅǹǹǓǏ ǈΡ ǓΠȠǓȖǿƺǹ șȅǉǩƺǹ ǟȅȖǉǓș শșȣǉǦ ƺș Йǿƺǿǉǩƺǹ
ǩǿǉǓǿȠǩΚǓșষॹȠȅƺǉȠǩΚǩȠǩǓșȠǦƺȠƺȖǓǟȣǹǹΡșǓǹǟেǏǓȠǓȖǾǩǿǓǏঀ৛vǩȠǦǩǿȠǦǩșǉȅǿȠǩǿȣȣǾॹ^eǏǓЙǿǓș
three types of motivation [12]. External motivation refers to individuals who seek treatment 
or help due to social pressure or in order to avoid punishment or achieve external rewards (e.g., 
monetary rewards). 2ȞȿȵȤȓǲǨȿǲǮǾȅȠǩΚƺȠǩȅǿșȠƺȠǓșȠǦƺȠǩǿȠǓȖǿƺǹȅȖȒǓȖșȅǿƺǹǉȅǿМǩǉȠșশǓঀǠঀॹǟǓǓǹǩǿǠș
of guilt, shame or anxiety) are the primary reason for remaining in treatment. Finally, ȈǮǲȞȿȈϫǲǮ
motivation refers to individuals who personally identify with the goals of therapy – who, rather 
ȠǦƺǿǈǓǩǿǠǾȅȠǩΚƺȠǓǏǈΡȕȣƺǹǩǟΡǩǿǠǟȅȖȖǓΛƺȖǏșȅȖƺΚȅǩǏǩǿǠǩǿȠǓȖǿƺǹǉȅǿМǩǉȠșॹșǓǓǷȠȖǓƺȠǾǓǿȠ
ǟȅȖȠǦǓǾșǓǹΚǓșঀ/ǓȖǓॹΛǓǉȅǿșǩǏǓȖǩǏǓǿȠǩЙǓǏǾȅȠǩΚƺȠǩȅǿƺșȠǦǓǾȅșȠșǓǹǟেǏǓȠǓȖǾǩǿǓǏǟȅȖǾȅǟ
motivation, and view this subtype as intrinsic motivation [13]. 
The aim of this study was to explore, in the context of Money for Medication (M4M), 
ƺ ȖƺǿǏȅǾǩșǓǏ ǉȅǿȠȖȅǹǹǓǏ ȠȖǩƺǹ মࢷযॹ ΛǦǓȠǦǓȖ ȅАǓȖǩǿǠ ȒƺȠǩǓǿȠș Йǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș Ƞȅ ȠƺǷǓ
antipsychotic depot medication reduced their motivation for treatment. Motivation was 
assessed during a 12-month intervention and a 6-month follow-up period. We also explored 





5.2.1. Study design and patients
Between May 2010 and October 2014, a total of 169 patients participated in our M4M 
randomised controlled trial; a detailed account of the study design has been published in 
the main trial paper [6]. Patients were recruited from three mental healthcare institutions 
in the Netherlands: Dual Diagnosis Center Palier, Parnassia, and BavoEuropoort. These 
organisations primarily treat patients with psychotic disorders and other severe mental 
illnesses (often with comorbid substance use). Eligible patients were aged 18-65 years, had 
ƺȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖǉǹƺșșǩЙǓǏǈΡȠǦǓ^Eে2tॹǦƺǏǈǓǓǿȒȖǓșǉȖǩǈǓǏȅȖǦƺǏƺǿǩǿǏǩǉƺȠǩȅǿȠȅ
start antipsychotic depot medication, were participating in outpatient treatment, and had 
given written informed consent. Patients were excluded if they were unable to participate due 
ȠȅǉȅǠǿǩȠǩΚǓǩǾȒƺǩȖǾǓǿȠșȅȖǦƺǏǩǿșȣГǉǩǓǿȠȣǿǏǓȖșȠƺǿǏǩǿǠȅǟȠǦǓȣȠǉǦǹƺǿǠȣƺǠǓঀǓǟȅȖǓ
participating in this study, all patients provided written informed consent. The study was 
approved by the Dutch Medical Ethical Trial Committee of Erasmus University Medical 
Center (registration number NL31406.097.10), and was registered in the Netherlands Trial 
Register (NTR2350). 
5.2.2. Procedure
Patients were selected from the caseloads of the participating treatment teams on the basis 
of the selection criteria, and were informed about the study by their clinicians. Patients who 
participated were interviewed at baseline, and after 12 and 18 months. They received €20 
remuneration for each completed interview. After the baseline interview, they were randomly 
ƺșșǩǠǿǓǏȠȅࢲࢳǾȅǿȠǦșॹǓǩȠǦǓȖȅǟȠȖǓƺȠǾǓǿȠƺșȣșȣƺǹॹȅȖȅǟȠȖǓƺȠǾǓǿȠƺșȣșȣƺǹȒǹȣșЙǿƺǿǉǩƺǹ
ǩǿǉǓǿȠǩΚǓș Ƞȅ ȠƺǷǓ ȠǦǓ ƺǿȠǩȒșΡǉǦȅȠǩǉ ǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿঀ[ƺǿǏȅǾǩșƺȠǩȅǿΛƺș șȠȖƺȠǩЙǓǏǈΡ
treatment site and three potential prognostic factors: sex, comorbid substance-use disorder 
(absent vs. present), and compliance with antipsychotic medication in the 4 months before 
ǈƺșǓǹǩǿǓ শઃࢶࢱઔΚșঀ઄ࢶࢱઔষঀeǦǓȒȖǩǿǉǩȒƺǹ ǩǿΚǓșȠǩǠƺȠȅȖǦƺǏǿȅ ǩǿМȣǓǿǉǓȅǿ ȠǦǓǓǿȖȅǹǾǓǿȠ
process. Patients, clinicians, interviewers, and research assistants were masked to group 
allocation before, but not after, assignment.
5.2.3. Treatment as usual and intervention
Patients were randomly assigned to the intervention (n=84) or the control group (n=85). The 
control group received treatment as usual (TAU), both during the 12-month intervention 
period and during the 6-month follow-up phase. This treatment was provided by community 
mental health teams. During TAU, clinicians encouraged patients to take their antipsychotic 
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depot medication as prescribed. If necessary, crisis services were used, or patients were admitted 
to hospital. All patients received their depot medication at the outpatient clinic, where it was 
administered by psychiatric nurses. 
XƺȠǩǓǿȠșǩǿȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿǠȖȅȣȒȖǓǉǓǩΚǓǏehॹȒǹȣșƺЙǿƺǿǉǩƺǹȖǓΛƺȖǏǟȅȖǓΚǓȖΡǏǓȒȅȠȅǟ
antipsychotic medication they took during the 12-month intervention period. The maximum 
reward was €30 per month. The amount per taken depot varied according to the frequency 
of the prescription, which ranged between one and four times per month (i.e., between €7.50 
and €30 per depot). After the intervention period, all patients entered the 6-month follow-up 
ȒǓȖǩȅǏƺǿǏȖǓǉǓǩΚǓǏehΛǩȠǦȅȣȠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșঀ
5.2.4. Outcomes
eȅƺșșǓșșȒƺȠǩǓǿȠșঢ়ȅΚǓȖƺǹǹǾȅȠǩΚƺȠǩȅǿ ǟȅȖ ȠȖǓƺȠǾǓǿȠॹΛǓȣșǓǏƺ șȣȒȒǹǓǾǓǿȠ Ƞȅ ȠǦǓȣȠǉǦ
translation of the Health of the Nation Outcome Scales (HoNOS).[15,16] During this 
șȠȖȣǉȠȣȖǓǏ ǩǿȠǓȖΚǩǓΛॹ ȅǿǓ ǩȠǓǾ șȒǓǉǩЙǉƺǹǹΡǾǓƺșȣȖǓǏǾȅȠǩΚƺȠǩȅǿ শșȣȒȒǹǓǾǓǿȠ আ ৚/ȅΛ
motivated are you for your current treatment?”), which was rated on a 5-point scale ranging 
from 0 (no problems) to 4 (very severe problems). On the basis of the skewed response 
distributions, treatment motivation scores were dichotomised into “no or mild problems” 
(scores 0, 1 and 2) and “severe problems” (scores 3 and 4). During the course of the study 
many patients were lost-to-follow up, as they did not show up for appointments with the 
interviewers. After 12 months, HoNOS motivation scores were available for 131 patients (78%: 
66 intervention vs. 65 control); after 18 months, they were available for 109 patients (64%: 60 
intervention vs. 49 control). 
We also assessed treatment motivation using the Dutch version of the Treatment Entry 
Questionnaire (TEQ).[12,17,18] This questionnaire consists of 27 items and distinguishes 
ȠǦȖǓǓ șȣǈȠΡȒǓș ȅǟ ǾȅȠǩΚƺȠǩȅǿॸ শࢲষ ǓΠȠǓȖǿƺǹॹ শࢳষ ǩǿȠȖȅǴǓǉȠǓǏॹ ƺǿǏ শࢴষ ǩǏǓǿȠǩЙǓǏঀ ΠȠǓȖǿƺǹ
motivation included 12 items (e.g., “eȅǲȵǲǙȸȤȞ2ǙȝȈȞȿȵǲǙȿȝǲȞȿȈȸǧǲǨǙɂȸǲȤȿȅǲȵȱǲȤȱȘǲȅǙ͠ǲ
ȱȵǲȸȸɂȵǲǮȝǲȿȤǧǲȅǲȵǲ”); introjected motivation included 6 items (e.g., “2ȱȘǙȞȿȤǿȤȿȅȵȤɂǿȅ͡Ȉȿȅ
ȿȵǲǙȿȝǲȞȿ࣓ǧǲǨǙɂȸǲ2͡ȈȘȘǾǲǲȘǙȸȅǙȝǲǮȤǾȝͧȸǲȘǾȈǾ2ǮȤȞहȿষআƺǿǏǩǏǓǿȠǩЙǓǏǾȅȠǩΚƺȠǩȅǿǩǿǉǹȣǏǓǏࢺ
items (e.g., “2ǮǲǨȈǮǲǮȿȤǾȤȘȘȤ͡ȿȵǲǙȿȝǲȞȿǧǲǨǙɂȸǲȈȿǾǲǲȘȸȈȝȱȤȵȿǙȞȿȿȤȝǲȿȤȱǲȵȸȤȞǙȘȘͧǮǲǙȘ͡Ȉȿȅ
ȝͧȱȵȤǧȘǲȝȸ). Each item was rated on a scale from 1 (strongly disagree) to 7 (strongly agree). 
^ȣǈșǉƺǹǓșǉȅȖǓșΛǓȖǓǉȅǾȒȣȠǓǏǈΡșȣǾǾǩǿǠȠǦǓǩȠǓǾșǉȅȖǓșॹΛǩȠǦǦǩǠǦǓȖșǉȅȖǓșȖǓМǓǉȠǩǿǠƺ
higher level of external, introjected or intrinsic motivation. The TEQ was added after about 
half of the patients were already interviewed at baseline. Therefore, the TEQ was administered 
to 85 patients at baseline (42 intervention and 43 controls). After 12 months, TEQ scores 
were available for 61 patients (72%: 27 intervention vs. 34 control); after 18 months, they were 






we used the Dutch version of the Positive and Negative Syndrome Scale (PANSS).[19] For item 
A12 of the PANSS (“Do you have a psychiatric disorder or mental health problem?”) patients 
were asked to elaborate their answers. Responses were scored on a scale from 1 (illness insight 
present) to 7 (active denial of having a psychiatric disorder). eȅǾȅǿǩȠȅȖǉȅǾǾȅǿșǩǏǓেǓАǓǉȠș




[21]), i.e., the number of depots of antipsychotic medication received, divided by the total 
number of depots of antipsychotic medication prescribed during the 12-month intervention 
and 6-month follow-up period. 
5.2.6. Statistical analyses
HoNOS motivation scores were dichotomised into “no or mild problems” or “severe problems” 
ƺȠǈƺșǓǹǩǿǓॹƺǿǏƺǟȠǓȖࢲࢳƺǿǏࢲࢹǾȅǿȠǦșঀƺșǓǹǩǿǓǏǩАǓȖǓǿǉǓșॹȖǓșȒȅǿșǓȖƺȠǓșƺǿǏǾȅȠǩΚƺȠǩȅǿ
trajectories were analysed using (multivariate) logistic and multinomial regression. Sensitivity 
ƺǿƺǹΡșǓșΛǓȖǓǉȅǿǏȣǉȠǓǏȣșǩǿǠǏǩАǓȖǓǿȠǉȣȠেȅАșǉȅȖǓșƺǿǏȠȖƺǴǓǉȠȅȖΡǉǹƺșșǩЙǉƺȠǩȅǿșȠȅǓΠȒǹȅȖǓ
ȠǦǓǓАǓǉȠȅǟȠǦǓǏǩǉǦȅȠȅǾǩΦƺȠǩȅǿƺǿǏǉȅǾǈǩǿƺȠǩȅǿȅǟ/ȅFK^șǉȅȖǓșঀ'ȅȖeZǾȅȠǩΚƺȠǩȅǿ
scores, we used generalised linear models with a gamma distribution and logit link to analyse 
ǏǩАǓȖǓǿǉǓșǈǓȠΛǓǓǿȠȖǓƺȠǾǓǿȠǠȖȅȣȒșঀ[ǓǠȖǓșșǩȅǿǾȅǏǓǹșΛǓȖǓǉȅǾȒƺȖǓǏȅǿȠǦǓǈƺșǩșȅǟȠǦǓ
ǹȅǠেǹǩǷǓǹǩǦȅȅǏȖƺȠǩȅঀ2ǿȅȣȖƺǏǴȣșȠǓǏǾȅǏǓǹșΛǓǓǿȠǓȖǓǏșȠȖƺȠǩЙǉƺȠǩȅǿΚƺȖǩƺǈǹǓșƺșǉȅΚƺȖǩƺȠǓșঀș
the participating mental healthcare teams were reorganised during the study, treatment site was 
not included. In TEQ motivation models we added baseline values, illness insight, medication 
șǩǏǓেǓАǓǉȠșƺǿǏǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓƺșǉȅǟƺǉȠȅȖșঀΠȠǓǿǏǓǏȖǓȒȅȖȠșȅǿșǓǿșǩȠǩΚǩȠΡƺǿƺǹΡșǓș
and modelling results are available on request from the corresponding author. All statistical 
analyses were performed using SPSS (version 21.0). 
5.3 Results
Table 1 presents the sociodemographic and clinical characteristics of all patients at baseline 
(n=169).
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5.3.1. Trajectories of motivation (baseline – 12 months) 
Four categories were distinguished: (1) patients with mild or no problems at baseline and 
after 12 months (n=106; 81%); (2) patients with severe motivational problems at baseline, who 
showed an improved treatment motivation after 12 months (n=13; 10%); (3) patients with severe 
motivational problems at baseline, who did not improve (n=8; 6%); and (4) patients with mild 
or no problems at baseline who showed severe motivational problems after 12 months (n=4; 
3%). Patients with HoNOS scores at baseline and after 12 months (n=131) were compared 
with patients who had only HoNOS baseline scores (n=35). Logistic regression analyses were 
performed with patient status (i.e., being in the subgroup or not) as dependent variable and 
with patient characteristics as predictor variables (i.e., age, gender, substance-use disorder, 











ǏǴȣșȠǓǏ ȖǓǠȖǓșșǩȅǿǾȅǏǓǹș ǉȅǿșǩșȠǓǏ ȅǟ ȠǦǓ șȠȖƺȠǩЙǉƺȠǩȅǿ ΚƺȖǩƺǈǹǓș শǩঀǓঀॹ ǉȅǿǏǩȠǩȅǿॹ
gender, substance use, and baseline medication adherence), and baseline motivation. After 
ࢲࢳǾȅǿȠǦșȅǟȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșॹΛǓǟȅȣǿǏǿȅǓАǓǉȠșȅǟȠȖǓƺȠǾǓǿȠǉȅǿǏǩȠǩȅǿȅǿƺǿΡ
ȠΡȒǓȅǟǾȅȠǩΚƺȠǩȅǿƺșșǓșșǓǏȅǿȠǦǓeZঀeǦǓȖǓΛǓȖǓǿȅǾǓƺǿșǉȅȖǓǏǩАǓȖǓǿǉǓșǩǿǓΠȠǓȖǿƺǹ
















Age mean (SD), years 40.7 (9.8) 40.6 (9.4) 40.7 (10.2)
Gender,  N (%)
 ধ Male 127 (75.1) 61 (72.6) 66 (77.6)
Patients > 50% medication adherence, N (%) 135 (79.9) 68 (80.0) 67 (79.8)
Place of treatment, N (%)
 ধ The Hague
 ধ Rotterdam






Substance use disorder, N (%) 94 (55.6) 48 (57.1) 46 (54.1)
ǿȠǩȒșΡǉǦȅȠǩǉEǓǏǩǉƺȠǩȅǿșǩǏǓǓАǓǉȠșॹǾǓƺǿশ^ষ 4,8 (4,0) 5,3 (4,0) 4,3 (3,9)
Illness insight; median (interquartile range) (range 1-7) 3 (1-4) 3 (1-4) 2 (1-4)
Health of the Nation Outcome Scales (HoNOS), N (%)
 ধ No motivational problems
 ধ Severe motivational problems
 ধ Item missing
136 (80.4)
  28 (16.6)
    5 (3.0)
66 (78.6)
 17 (20.2)
   1 (1.2)
70 (82.3)
11 (12.9)
  4 (4.8)
Treatment Entry Questionnaire, (TEQ) N (%)
 ধ External motivation; mean (SD), (range 12-84)























5.3.4. Follow-up period (baseline – 18 months)
After the 6-month follow-up period, HoNOS motivation supplement scores were available 
for 109 patients (64%). These were divided into four categories: (1) patients who continued 
(during 12-18 month follow-up) to have mild or no motivational problems for treatment (n=81; 
75%); (2) patients who had previously had severe motivational problems (at baseline), but had 
109

















































































































































































































































































































































































































































































































































































































now improved (n=9; 8%); (3) patients who continued to have severe motivational problems 
throughout the study (from 0-18 months, n=8; 7%); and (4) patients who had had mild or no 












with respect to various types of motivation from those who received treatment as usual. In 
ƺǏǏǩȠǩȅǿॹƺǟȠǓȖȠǦǓǏǩșǉȅǿȠǩǿȣƺȠǩȅǿȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșॹȠǦǓǩȖǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓȖǓǾƺǩǿǓǏ
șǩǠǿǩЙǉƺǿȠǹΡǦǩǠǦǓȖঀ
After 12 months, 91% of the patients showed no or only mild motivational problems. 
ȣȖǩǿǠȠǦǓࢷেǾȅǿȠǦǟȅǹǹȅΛেȣȒȒǓȖǩȅǏॹΛǦǓǿЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛǓȖǓǿȅǹȅǿǠǓȖȅАǓȖǓǏॹƺ
majority of the patients (83%) were still motivated for treatment, whereas relatively few (17%) 
reported having little motivation for or resistance to their current treatment. In sum, this study 
ǩǿǏǩǉƺȠǓșȠǦƺȠȅАǓȖǩǿǠƺǿǏȠǦǓǿǏǩșǉȅǿȠǩǿȣǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅȒƺȠǩǓǿȠșΛǩȠǦȒșΡǉǦȅȠǩǉ
disorders does not reduce their motivation for clinical treatment. It is particularly noteworthy 




5.4.1. Strengths and limitations 
eǦǩșǩșȠǦǓЙȖșȠșȠȣǏΡȠȅƺșșǓșșȠǦǓǩǾȒƺǉȠȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȅǿȒƺȠǩǓǿȠșঢ়ǾȅȠǩΚƺȠǩȅǿǟȅȖ
treatment. Using two questionnaires, HoNOS addendum and TEQ, to assess treatment 
ǾȅȠǩΚƺȠǩȅǿॹΛǓǟȅȣǿǏȠǦƺȠȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǦƺǏȒȖȅǏȣǉǓǏǿȅǿǓǠƺȠǩΚǓǉȅǿșǓȕȣǓǿǉǓșঀ
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The TEQ enabled us to measure motivationand also to distinguish three subtypes of 
motivation. 
/ȅΛǓΚǓȖॹȠǦǓЙȖșȠǹǩǾǩȠƺȠǩȅǿǩșȠǦƺȠǹȅșșȠȅǟȅǹǹȅΛেȣȒΛƺșǉȅǿșǩǏǓȖƺǈǹǓǟȅȖȠǦǓǾȅȠǩΚƺȠǩȅǿƺǹ
outcome measures in this study as patients often did not show up for scheduled appointments 
with the interviewers. Organisational factors prevented us from administering the TEQ to 
more than only a subgroup of patients and selection bias is likely to be an issue. The higher 
levels of medication adherence and fewer diagnoses of substance-use disorder in this subgroup 
showed that they performed somewhat better at the start of treatment than the rest of the 
sample did. These patients may therefore have been more motivated throughout the study: for 
example, they may have had a high intrinsic motivation for treatment. As there was a danger 
ȠǦƺȠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛȅȣǹǏǾƺǷǓȠǦǓǾșȣșǉǓȒȠǩǈǹǓȠȅƺǏǦǓȖǩǿǠȠȅȠȖǓƺȠǾǓǿȠǾȅȖǓǟȅȖȠǦǓ
external rewards than for themselves, it is important to note that there was no change in their 
ǩǿȠȖǩǿșǩǉǾȅȠǩΚƺȠǩȅǿΛǦǓǿȠǦǓЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǓǿǏǓǏঀ'ȅȖȅȠǦǓȖȒƺȠǩǓǿȠǉǦƺȖƺǉȠǓȖǩșȠǩǉșॹȠǦǩș
șȣǈǠȖȅȣȒǏǩǏǿȅȠǏǩАǓȖșǩǠǿǩЙǉƺǿȠǹΡǟȖȅǾȠǦǓȖǓșȠȅǟȠǦǓșƺǾȒǹǓঀ
The second limitation is that overall treatment motivation was assessed on the basis of 
one item from the HoNOS-addendum scale, which thus reduced psychometric validity. 
Another limitation is that, when the incentives ended, external motivation for treatment 
ǏǩǏǿȅȠǏǩАǓȖǈǓȠΛǓǓǿȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿǠȖȅȣȒƺǿǏȠǦǓǉȅǿȠȖȅǹǠȖȅȣȒঀ2ȠǾǩǠǦȠǈǓƺȖǠȣǓǏȠǦƺȠ
ȠǦǓЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǾƺΡǿȅȠǦƺΚǓǈǓǓǿǠȖǓƺȠǓǿȅȣǠǦȠȅǉƺȣșǓǾƺǴȅȖǉǦƺǿǠǓșǩǿȒƺȠǩǓǿȠșঢ়
ǓΠȠǓȖǿƺǹ ǾȅȠǩΚƺȠǩȅǿ ǟȅȖ ȠȖǓƺȠǾǓǿȠঀ /ȅΛǓΚǓȖॹ ȠǦǓΡ ΛǓȖǓ șȣГǉǩǓǿȠ Ƞȅ ǩǾȒȖȅΚǓ ȒƺȠǩǓǿȠșঢ়





appears to have been associated with less introjected and intrinsic motivation for treatment. 
eǦǓșǓǓАǓǉȠșǩΦǓșΛǓȖǓȖƺȠǦǓȖșǾƺǹǹॹǦȅΛǓΚǓȖঀǹșȅॹΛǦǓǿȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿǦƺǏЙǿǩșǦǓǏॹȠǦǓȖǓ
șǓǓǾǓǏȠȅǈǓǿȅșȅেǉƺǹǹǓǏ৚ǉȖȅΛǏǩǿǠȅȣȠ৛ǓАǓǉȠমࢳࢳযঀ2ǿȅȠǦǓȖΛȅȖǏșॹǿȅȠȅǿǹΡǦƺǏȒƺȠǩǓǿȠș
not become externally motivated when the incentives were removed, they had not lost their 
intrinsic motivation. 
5.4.3. Conclusions






motivation. These results remained similar during the follow-up period, when incentives 
ΛǓȖǓǿȅǹȅǿǠǓȖȅАǓȖǓǏঀ'ǩǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǉƺǿȠǦǓȖǓǟȅȖǓǈǓșǓǓǿƺșƺǿǓАǓǉȠǩΚǓƺǿǏȖǓǹƺȠǩΚǓǹΡ
safe intervention for improving depot-medication adherence among patients with psychotic 
disorders.
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the attitudes and ethical considerations of patients and clinicians who participated in this trial.
Methods
Three mental healthcare institutions in secondary psychiatric care in the Netherlands 
participated in this study. Patients (n = 169), 18–65 years, diagnosed with schizophrenia, 
șǉǦǩΦȅƺАǓǉȠǩΚǓǏǩșȅȖǏǓȖȅȖƺǿȅȠǦǓȖȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖΛǦȅǦƺǏǈǓǓǿȒȖǓșǉȖǩǈǓǏƺǿȠǩȒșΡǉǦȅȠǩǉ
depot medication, were randomly assigned to receive 12 months of either treatment as usual 
ȒǹȣșƺЙǿƺǿǉǩƺǹȖǓΛƺȖǏǟȅȖǓƺǉǦǏǓȒȅȠȅǟǾǓǏǩǉƺȠǩȅǿȖǓǉǓǩΚǓǏশǩǿȠǓȖΚǓǿȠǩȅǿǠȖȅȣȒষȅȖȠȖǓƺȠǾǓǿȠ
as usual alone (control group). Structured questionnaires were administered after the 12-month 




to improve medication adherence. Ethical concerns were categorized according to the four-
ȒȖǩǿǉǩȒǹǓș ƺȒȒȖȅƺǉǦ শƺȣȠȅǿȅǾΡॹ ǈǓǿǓЙǉǓǿǉǓॹ ǿȅǿেǾƺǹǓЙǉǓǿǉǓॹ ƺǿǏ ǴȣșȠǩǉǓষঀ XƺȠǩǓǿȠș ƺǿǏ
clinicians alike mentioned various advantages of M4M in clinical practice, such as increased 
medication adherence and improved illness insight; but also disadvantages such as reduced 
intrinsic motivation, loss of autonomy and feelings of dependence.
Conclusions
KΚǓȖƺǹǹॹȒƺȠǩǓǿȠșǓΚƺǹȣƺȠǓǏЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșƺșƺǿǓАǓǉȠǩΚǓǾǓȠǦȅǏȅǟǩǾȒȖȅΚǩǿǠǾǓǏǩǉƺȠǩȅǿ
adherence and were willing to accept this reward during clinical treatment. Clinicians were 
also positive about the use of this intervention in daily practice. Ethical concerns are discussed 
ǩǿȠǓȖǾșȅǟȒƺȠǩǓǿȠƺȣȠȅǿȅǾΡॹǈǓǿǓЙǉǓǿǉǓॹǿȅǿেǾƺǹǓЙǉǓǿǉǓƺǿǏǴȣșȠǩǉǓঀvǓǉȅǿǉǹȣǏǓȠǦƺȠ






Patients with psychotic disorders often have problems adhering to their prescribed antipsychotic 
ǾǓǏǩǉƺȠǩȅǿমࢲযॹǾƺǷǩǿǠǩȠǏǩГǉȣǹȠȠȅǉȅǿȠȖȅǹȠǦǓǩȖȒșΡǉǦǩƺȠȖǩǉșΡǾȒȠȅǾșঀFȅǿেƺǏǦǓȖǓǿǉǓǦƺș
also been associated with an increased risk of hospital admissions, suicide attempts, violence, 
self-harm, substance use and treatment costs [2–4]. Unfortunately, interventions to improve 
adherence such as psychoeducation or adherence therapy have not been consistently successful 




severe mental illnesses. For example, 76% managers of assertive outreach teams surveyed in 
England stated one or more ethical reason for refusing to provide this intervention [10]. First, 
patients may feel bribed or coerced into taking their medication – because they need income, 
for example [11]. Second, the therapeutic relationship might be damaged if patients receive 
ЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșॹȒȅșșǩǈǹΡȣǿǏǓȖǾǩǿǩǿǠΚȅǹȣǿȠƺȖΡǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓমࢷযঀ'ǩǿƺǹǹΡॹǩǟ
ǩǹǹǿǓșșȅȖǾǓǏǩǉƺȠǩȅǿǩǾȒƺǩȖșȒƺȠǩǓǿȠșঢ়ǏǓǉǩșǩȅǿেǾƺǷǩǿǠǉƺȒƺǉǩȠǩǓșॹǩȠǩșȣǿȖǓƺșȅǿƺǈǹǓȠȅǓΠȒǓǉȠ
them to make informed decisions about their treatment process, including the incentive [12]. 





Similarly, many patients with severe mental illnesses are vulnerable or have impaired decision-
ǾƺǷǩǿǠǉƺȒƺǉǩȠΡॹΛǦǩǉǦșȅǾǓȠǩǾǓșǠǩΚǓșǉǹǩǿǩǉǩƺǿșȠǦǓǟǓǓǹǩǿǠȠǦǓΡƺȖǓড়ǈȣΡǩǿǠঢ়ȠǦǓǩȖȒƺȠǩǓǿȠșঀ
ǟȅǉȣșǠȖȅȣȒșȠȣǏΡǈΡXȖǩǓǈǓƺǿǏǉȅǹǹǓƺǠȣǓșমࢲࢹযǓΠȒǹȅȖǓǏȠǦǓƺȠȠǩȠȣǏǓșȅǟǏǩАǓȖǓǿȠ
stakeholders (i.e. patients, psychiatrists, nurses, social workers, psychologists and 
ǾȣǹȠǩǏǩșǉǩȒǹǩǿƺȖΡ ȠǓƺǾșষ ȠȅΛƺȖǏș ȠǦǓ ǓȠǦǩǉƺǹ ƺǉǉǓȒȠƺǈǩǹǩȠΡ ȅǟ Йǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓșঀ eǦǓΡ
ǩǏǓǿȠǩЙǓǏșǓΚǓȖƺǹȠǦǓǾǓș৅ǩǿǉǹȣǏǩǿǠǉȅǓȖǉǩȅǿॹǓАǓǉȠǩΚǓǿǓșșƺǿǏȒǓȖΚǓȖșǓǩǿǉǓǿȠǩΚǓ৅ȠǦƺȠ
dominated the discussion. Each stakeholder group tended to indicate the same discussion 
threads. However, few patients (n = 27) participated in this study, and neither patients nor 
ǉǹǩǿǩǉǩƺǿșǦƺǏƺǿΡƺǉȠȣƺǹǓΠȒǓȖǩǓǿǉǓȅǟȣșǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșঀ
șȒȖǩȅȖȖǓșǓƺȖǉǦǦƺșȠǦȣșǟȅǉȣșǓǏȅǿǉǹǩǿǩǉǩƺǿșঢ়ǈǓǹǩǓǟșƺǈȅȣȠƺȒȒǹΡǩǿǠȠǦǩșǩǿȠǓȖΚǓǿȠǩȅǿ
[19], greater attention should be paid to evaluating the ethical concerns and considerations 
ȅǟȒƺȠǩǓǿȠșΛǦȅǦƺΚǓǦƺǏȒȖƺǉȠǩǉƺǹǓΠȒǓȖǩǓǿǉǓȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșঀvǓȠǦǓȖǓǟȅȖǓȖǓȒȅȖȠȅǿ




medication for a 12-month intervention period. The opinions of patients and clinicians on this 
intervention were organized on the basis of the four-principles approach of Beauchamp and 
Childress [20]. This pragmatic approach [21] was used to categorize ethical arguments into one 
of the following ethical principles: autonomy (the right of competent patients to make their 






Data were collected in the context of EȤȞǲͧǾȤȵEǲǮȈǨǙȿȈȤȞ (M4M), a multicentre, open-
label, parallel-group, randomized controlled trial [9]. The study was approved by the 




Participants were included at three mental health-care institutions in secondary psychiatric 
care services in the Netherlands: the Dual Diagnosis Center (CDP) Palier, Parnassia, and 
BavoEuropoort. Primarily these organisations treat patients with psychotic and other severe 
mental disorders (often with comorbid substance use). In general, at the start of the study, 
these patients received voluntary treatment and are motivated by the clinicians to accept 
their medication. Involuntary outpatient treatment was not an in- or exclusion criterion 
for participation in the study. Eligible patients were aged between 18 and 65 years, had a 
ȒșΡǉǦȅȠǩǉ ǏǩșȅȖǏǓȖ শșȣǉǦ ƺș șǉǦǩΦȅȒǦȖǓǿǩƺॹ șǉǦǩΦȅƺАǓǉȠǩΚǓ ǏǩșȅȖǏǓȖ ȅȖ ƺǿȅȠǦǓȖ ȒșΡǉǦȅȠǩǉ
ǏǩșȅȖǏǓȖষǉǹƺșșǩЙǓǏǈΡȒșΡǉǦǩƺȠȖǩșȠșȣșǩǿǠȠǦǓ^Eে2tআǦƺǏǈǓǓǿȒȖǓșǉȖǩǈǓǏƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠ
medication or had an indication to start using depot medication; and were participating in 
outpatient treatment. All patients had given written informed consent before the baseline 
interview was conducted. Exclusion criteria were: inability to participate due to cognitive 
impairments (as determined by the clinicians on the basis of their clinical judgement or stated 
ǩǿȠǦǓȒƺȠǩǓǿȠșঢ়ȖǓǉȅȖǏষƺǿǏইȅȖǩǿșȣГǉǩǓǿȠȣǿǏǓȖșȠƺǿǏǩǿǠȅǟȣȠǉǦশȅǈșǓȖΚƺȠǩȅǿȅǟȖǓșǓƺȖǉǦ
assistants during interviews). Patients who initially met the inclusion criteria were informed 
121
ȠǦǩǉƺǹƺǉǉǓȒȠƺǈǩǹǩȠΡȅǟȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓș
about the study by their clinicians and were asked to participate. If a patient declined to 
participate, this decision was registered anonymously to allow assessment of selection bias.
6.2.3. Procedure and data collection 
In total, 879 patients from the mental healthcare teams were assessed for eligibility; 710 
patients were excluded because:(1) they had no prescription or indication for antipsychotic 
depot medication (n = 460), (2) did not react to requests for participation in the trial (n = 
101), (3) refused participation (n = 28), (4) or various other reasons (n = 121), including being 
ƺǏǾǩȠȠǓǏȠȅƺǦȅșȒǩȠƺǹॹǾȅΚǩǿǠǦȅȣșǓȠȅƺǏǩАǓȖǓǿȠǉǩȠΡॹȠȖƺǿșǟǓȖȠȅƺǿȅȠǦǓȖȠȖǓƺȠǾǓǿȠȠǓƺǾॹ
ǩǾȒȖǩșȅǿǾǓǿȠॹȅȖǩǿșȣГǉǩǓǿȠǩǿǟȅȖǾƺȠǩȅǿȠȅǈǓǉȅǿȠƺǉȠǓǏঀǓȠΛǓǓǿEƺΡࢳࢲॹࢳࢱࢲࢱƺǿǏKǉȠȅǈǓȖ
15, 2014, 169 patients were randomly allocated to 12 months of experimental treatment (M4M) 
ȅȖȠȅࢲࢳǾȅǿȠǦșȅǟȠȖǓƺȠǾǓǿȠƺșȣșȣƺǹশehআǉȅǿȠȖȅǹǉȅǿǏǩȠǩȅǿষঀ[ƺǿǏȅǾǩșƺȠǩȅǿΛƺșșȠȖƺȠǩЙǓǏ
by treatment site and suspected prognostic factors: sex, comorbid substance-use disorder 
(absent vs present), and compliance with antipsychotic medication in the 4 months before base-
ǹǩǿǓশઃࢶࢱઔΚș઄ࢶࢱઔষঀȣȖǩǿǠȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿȒǓȖǩȅǏॹǿȅȒƺȠǩǓǿȠșȖǓǟȣșǓǏȒƺȖȠǩǉǩȒƺȠǩȅǿǏȣǓ
to the content of the study. TAU consisted of outpatient treatment provided by community 
ǾǓǿȠƺǹেǦǓƺǹȠǦȠǓƺǾșƺǿǏМǓΠǩǈǹǓƺșșǓȖȠǩΚǓেǉȅǾǾȣǿǩȠΡেȠȖǓƺȠǾǓǿȠȠǓƺǾșঀ
XƺȠǩǓǿȠșǩǿȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿǠȖȅȣȒশEࢵEষȖǓǉǓǩΚǓǏȠȖǓƺȠǾǓǿȠƺșȣșȣƺǹॹȒǹȣșƺЙǿƺǿǉǩƺǹ
reward each time they received their prescribed depot of antipsychotic medication during 
the 12-month experimental study phase. The maximum amount they received was €30 per 
ǾȅǿȠǦঀeǦǓȖǓΛƺȖǏșΛǓȖǓȒƺǩǏȅȣȠǈΡȠǦǓȒƺȠǩǓǿȠșঢ়ȠȖǓƺȠǩǿǠǿȣȖșǓșƺșșȅȅǿƺșȠǦǓȒƺȠǩǓǿȠǦƺǏ
ȖǓǉǓǩΚǓǏȠǦǓǩǿǴǓǉȠǩȅǿȅȖǦƺǏșΛƺǹǹȅΛǓǏȠǦǓȒǓǿМȣȖǩǏȅǹঀeǦǓǾǓȠǦȅǏșƺǿǏȖǓșȣǹȠșȅǟȠǦǓșȠȣǏΡ
have been described in Noordraven et al. [9].
6.2.4. Assessment and questionnaire
ǟȠǓȖȠǦǓࢲࢳেǾȅǿȠǦǩǿȠǓȖΚǓǿȠǩȅǿȒǓȖǩȅǏॹȒƺȠǩǓǿȠșঢ়ƺǿǏǉǹǩǿǩǉǩƺǿșঢ়ƺȠȠǩȠȣǏǓșƺǿǏȅȒǩǿǩȅǿșΛǓȖǓ
ƺșșǓșșǓǏȣșǩǿǠƺșǦȅȖȠȕȣǓșȠǩȅǿǿƺǩȖǓǉȅǿșȠȖȣǉȠǓǏǟȅȖȠǦǓșȠȣǏΡঀeǦǓЙȖșȠȕȣǓșȠǩȅǿƺșǷǓǏΛǦǓȠǦǓȖ
ȠǦǩș ǩǿȠǓȖΚǓǿȠǩȅǿΛƺșƺ ড়ǠȅȅǏǩǏǓƺঢ়ȅȖƺ ড়ǈƺǏǩǏǓƺঢ়ঀFǓΠȠॹȠΛȅȅȒǓǿেǓǿǏǓǏȕȣǓșȠǩȅǿșƺșǷǓǏ
ƺǈȅȣȠȠǦǓƺǏΚƺǿȠƺǠǓșƺǿǏǏǩșƺǏΚƺǿȠƺǠǓșȅǟȣșǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșঀFǩǿǓȠǓǓǿșȠƺȠǓǾǓǿȠșȠǦǓǿ
addressed ethical considerations on the consequences of M4M on topics such as the therapeutic 




















We also described the commonest advantages and disadvantages named spontaneously 
by patients and clinicians in response to the open-ended questions. Using descriptive statistics, 
ΛǓǩǏǓǿȠǩЙǓǏǏǩАǓȖǓǿǉǓșǈǓȠΛǓǓǿȒƺȠǩǓǿȠșƺǿǏǉǹǩǿǩǉǩƺǿșॹƺǿǏǓΠȒǹȅȖǓǏȠǦǓǏǩАǓȖǓǿǉǓșǈǓȠΛǓǓǿ
patients who had actually received the intervention (M4M group) and those who had not (TAU 
group). All analyses were performed using SPSS version 21.0.
6.3 Results
After the 12-month intervention period, interview data were available for 133 patients and 
ࢺࢸǉǹǩǿǩǉǩƺǿșশeƺǈǹǓࢳষঀXƺȠǩǓǿȠșǹȅșȠȠȅǟȅǹǹȅΛেȣȒșǦȅΛǓǏǿȅșǩǠǿǩЙǉƺǿȠǏǩАǓȖǓǿǉǓșȖǓǹƺȠǩΚǓȠȅ
patients who had outcome data after 12 months, and were distributed equally across conditions 
(17 intervention and 19 control). Because of (repeated) non-attendance, we were unable to 
conduct follow-up interviews for these patients. However, they did not actively withdrew their 
consent to participate in our study, nor did they report any (ethical) concerns as reason for 
non-attendance. Overall, 88% of the patients and 81% of the clinicians reported that the M4M 
project was a good idea. These percentages were similar between patients from the intervention 
group (92%) and the control group (84%).
6.3.1. Patients versus clinicians
Autonomy 
ȖȅȣǿǏࢴࢴઔȅǟȠǦǓȒƺȠǩǓǿȠșƺǿǏǉǹǩǿǩǉǩƺǿșȖǓȒȅȖȠǓǏȠǦƺȠǩǟȒƺȠǩǓǿȠșΛǓȖǓȅАǓȖǓǏǾȅǿǓΡॹȠǦǓΡ




Patients (79%) and clinicians (72%) believed that patients would be more adherent to their 
ƺǿȠǩȒșΡǉǦȅȠǩǉ ǏǓȒȅȠ ǾǓǏǩǉƺȠǩȅǿ ǩǟ Йǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș ΛǓȖǓ ȣșǓǏঀ ^ǩǾǩǹƺȖǹΡॹ ƺ ǾƺǴȅȖǩȠΡ




Although few patients (23%) agreed with the idea that ‘if someone receives money for his 
ǏǓȒȅȠॹǦǓΛȅǿঢ়ȠǠƺǩǿǩǿșǩǠǦȠǩǿȠȅǦǩșȒȖȅǈǹǓǾșॹঢ়ǾȅȖǓǉǹǩǿǩǉǩƺǿșশࢴࢶઔষΛǓȖǓΛȅȖȖǩǓǏƺǈȅȣȠȠǦǩș
ǿǓǠƺȠǩΚǓǉȅǿșǓȕȣǓǿǉǓঀvǦǩǹǓǉǹǩǿǩǉǩƺǿșশࢸࢲઔষƺǹșȅƺǠȖǓǓǏΛǩȠǦȠǦǓșȠƺȠǓǾǓǿȠȠǦƺȠЙǿƺǿǉǩƺǹ
incentives would provoke patients into follow treatment less for themselves but more for the 
money, this opinion was shared by fewer patients (38%). A majority of the patients (84%) and 
ǉǹǩǿǩǉǩƺǿșশࢹࢵઔষșȠƺȠǓǏȠǦƺȠȠǦǓΡǏǩǏǿȅȠǓΠȒǓǉȠȠǦǓȠǦǓȖƺȒǓȣȠǩǉȖǓǹƺȠǩȅǿșǦǩȒȠȅșȣАǓȖǟȖȅǾȠǦǓ
use of monetary rewards.
Justice
This statement referred to the obligation to treat like cases alike. A majority of the patients 
(62%) and clinicians (71%) believed that jealousy would occur if some patients received money 
for their depots but others did not.
Other considerations
While most patients (76%) agreed with the statement that it would be good to reward good 
behaviour with money, fewer clinicians (38%) did so. Nearly half the patients (49%) agreed that 
giving money for depots was ethically acceptable, an opinion shared by a third of clinicians 
(34%).
6.3.2. Between patients: Experimental group versus control group
KΚǓȖƺǹǹॹȠǦǓȖƺȠǩǿǠșȅǿȠǦǓȕȣǓșȠǩȅǿǿƺǩȖǓǩȠǓǾșǏǩǏǿȅȠǏǩАǓȖșǩǠǿǩЙǉƺǿȠǹΡǈǓȠΛǓǓǿǩǿȠǓȖΚǓǿȠǩȅǿ
and control patients. Intervention patients rated M4M somewhat more positively than control 
ȒƺȠǩǓǿȠșȅǿȅǿǹΡȠΛȅǩȠǓǾșॸড়ǾȅǿǓΡǟȅȖǏǓȒȅȠșΛǩǹǹΛȅȖǷǩǿǏƺǩǹΡȒȖƺǉȠǩǉǓঢ়শࢸࢸઔΚșঀࢶࢺઔষƺǿǏ
ǩȠǩșড়ǓȠǦǩǉƺǹǹΡƺǉǉǓȒȠƺǈǹǓȠȅǠǩΚǓǾȅǿǓΡǟȅȖǏǓȒȅȠșঢ়শࢶࢸઔΚșঀࢵࢲઔষঀ
6.3.3. Spontaneously reported advantages and disadvantages




motivation for treatment (15 patients (18%) vs. 32 clinicians (37%)); more money to spend (34 
patients (41%) vs. 5 clinicians (6%)); more time to talk with patients (11 patients (13%) vs. 1 
clinician (1%)); and improved illness insight (7 patients (9%) vs. 9 clinicians (10%)). Similarly, 
ࢳࢸȒƺȠǩǓǿȠșƺǿǏࢸࢵǉǹǩǿǩǉǩƺǿșǿƺǾǓǏЙΚǓȒȅȠǓǿȠǩƺǹǏǩșƺǏΚƺǿȠƺǠǓșॸǈǓǉȅǾǩǿǠǏǓȒǓǿǏǓǿȠƺǿǏ
ȖǓǟȣșǩǿǠƺǹǹǏǓȒȅȠșΛǦǓǿЙǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓșΛǓȖǓǿȅ ǹȅǿǠǓȖȅАǓȖǓǏশࢸȒƺȠǩǓǿȠș শࢳࢷઔষΚșঀ
24 clinicians (32%)); becoming externally motivated for treatment (7 patients (26%) vs. 23 
ǉǹǩǿǩǉǩƺǿșশࢴࢲઔষষআȠǦǓȣǿǟƺǩȖǿǓșșȅǟșȅǾǓȒƺȠǩǓǿȠșǿȅȠȖǓǉǓǩΚǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșশࢲࢱȒƺȠǩǓǿȠș
(37%) vs. 6 clinicians (8%)); the possibility that patients would not gain illness insight (1 patient 
(4%) vs. 12 clinicians (16%)); and the risk that patients would use the money to buy drugs (2 
patient (7%) vs. 8 clinicians (11%)).
Table 1. Characteristics of patients and clinicians
Variable Patients (n=133) Clinicians (n=97)
Age, mean (SD) years 40.3 (9.4) 41.5 (12.5)
Gender, F (%)
 ধ Male 99 (74) 35 (37)
Duration of illness mean (SD), years 12.1 (8.3) -
Diagnosis, F(%)
 ধ Schizophrenia paranoid type
 ধ ^ǉǦǩΦȅƺАǓǉȠǩΚǓǏǩșȅȖǏǓȖ
 ধ Psychotic disorder NOS
 ধ Schizophrenia disorganized type











Working experience, mean (SD), years - 14.4 (11.4)
Job description, F (%)
 ধ Psychiatrist
 ধ Psychologist
 ধ Social worker
















  9 (9)
  8 (8)
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ȠǦǩǉƺǹƺǉǉǓȒȠƺǈǩǹǩȠΡȅǟȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓș
Table 2. Patients’ and clinicians’ agreement with ethical aspects of the Money for Medication 





































































‘Jealousy will arise if some patients receive money for their 
ǮǲȱȤȿȸǙȞǮȤȿȅǲȵȸǮȤȞȤȿह












ȖǓǠƺȖǏǩǿǠ ȠǦǓ ȣșǓ ȅǟ Йǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș Ƞȅ ǩǾȒȖȅΚǓ ƺǏǦǓȖǓǿǉǓ Ƞȅ ƺǿȠǩেȒșΡǉǦȅȠǩǉ ǏǓȒȅȠ
ǾǓǏǩǉƺȠǩȅǿঀ2ǿǠǓǿǓȖƺǹॹȒƺȠǩǓǿȠșΚǩǓΛǓǏșȣǉǦǩǿǉǓǿȠǩΚǓșƺșƺǿǓАǓǉȠǩΚǓǾǓȠǦȅǏȅǟǩǾȒȖȅΚǩǿǠ
their adherence, and were willing to accept them during clinical treatment. Clinicians were 
also positive about using this intervention in clinical practice, and had ethical concerns that 
ΛǓȖǓșǩǾǩǹƺȖȠȅȠǦȅșǓǩǏǓǿȠǩЙǓǏǈΡȠǦǓǩȖȒƺȠǩǓǿȠșঀ
/ȅΛǓΚǓȖॹǓΚǓǿȠǦȅȣǠǦȠǦǓΡȖǓȒȅȖȠǓǏȠǦƺȠȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛƺșƺǠȅȅǏǩǏǓƺॹ
only a minority of the clinicians and about half of the patients believed this intervention to 
be ethically acceptable. These answers show the complex and possible ambivalent attitudes 
ƺǈȅȣȠȣșǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșঀXƺȠǩǓǿȠșǾǩǠǦȠǈǓȒȖƺǠǾƺȠǩǉƺǿǏșȠƺȠǓȠǦƺȠȠǦǓΡȠǦǩǿǷȅǟȠǦǩș
ǩǿȠǓȖΚǓǿȠǩȅǿƺșƺড়ǠȅȅǏǩǏǓƺঢ়আǈǓǹǩǓΚǩǿǠǩȠΛǩǹǹǈǓǓГǉǩǓǿȠǩǿǏƺǩǹΡȒȖƺǉȠǩǉǓॹǟȅȖǓΠƺǾȒǹǓঀȠȠǦǓ
same time, independent from this practical oriented vision, they might believe this intervention 
is not an ethical practice. Although these results may seem contradictory, they may be two sides 
of the same coin. An example to illustrate this point is the classic trolley thought-experiment 
[22]: a dilemma between killing 1 person in order to save 5. Most people would reason from a 
ȖƺȠǩȅǿƺǹȒȅǩǿȠȅǟΚǩǓΛȠǦǩșΛȅȣǹǏǈǓƺΚƺǹǩǏǉǦȅǩǉǓȠȅǾƺǷǓশড়ǠȅȅǏǩǏǓƺঢ়ষॹΛǦǩǹǓƺȠȠǦǓșƺǾǓȠǩǾǓॹ
șȠǩǹǹǈǓǹǩǓΚǩǿǠȠǦƺȠǩȠǩșȅΚǓȖƺǹǹȣǿǓȠǦǩǉƺǹȠȅǓǿǏƺǿেȅȠǦǓȖȒǓȖșȅǿșঢ়ǹǩǟǓশড়ǓȠǦǩǉƺǹƺǉǉǓȒȠƺǈǩǹǩȠΡঢ়ষঀ2ǿ
this study, patients and clinicians believed that monetary payments would improve medication 
adherence, even though both groups were worried that jealousy would occur if some patients 
















payment should not be that high to make them feel forced to accept medication [24].
While some 30% of the patients in this study believed that patients would feel forced 
ȅȖǏǓȒǓǿǏǓǿȠ ǩǟȅАǓȖǓǏǾȅǿǓȠƺȖΡȒƺΡǾǓǿȠșॹΛǓΛȅȣǹǏƺȖǠȣǓ ȠǦƺȠ ǩȠ ǩș ǹǓǠǩȠǩǾƺȠǓ ȠȅȅАǓȖ
incentives that make patients feel slightly pressured –but not coerced or manipulated- to take 
their depots [25]. We also believe that outright coercion was not involved in our study, since no 
ǉȅǿșǓȕȣǓǿǉǓșΛǓȖǓƺȠȠƺǉǦǓǏȠȅȖǓǴǓǉȠǩȅǿȅǟȠǦǓǾǓǏǩǉƺȠǩȅǿƺǿǏЙǿƺǿǉǩƺǹȖǓΛƺȖǏॸȒƺȠǩǓǿȠșΛǦȅ
rejected depots were not forced to take their medication, nor were they admitted involuntarily. 
In practice, the size of the payment should be chosen in a way that always leaves patients with 
a fair opportunity to say no, if they really do not want to do something. To respect patient 





would increase adherence to antipsychotic depot medication. However, only around 50% 
ȅǟȠǦǓǾǈǓǹǩǓΚǓǏȠǦǩșǩǿȠǓȖΚǓǿȠǩȅǿΛȅȣǹǏƺǹșȅǈǓǿǓЙȠȒƺȠǩǓǿȠșঢ়ΛǓǹǹǈǓǩǿǠঀeǦǓǟƺǉȠȠǦƺȠȠǦǓ
increased medication adherence in this study did not lead to improved clinical outcomes, such 




motivation to accept their medication had improved.
Although medication non-adherence has been shown to be associated with various 
negative clinical outcomes, such as increased risk of hospital admissions, suicide attempts, 
violence or substance abuse, our study did not improve clinical outcomes. We would 
ǿȅǿǓȠǦǓǹǓșșƺȖǠȣǓǩǿǟƺΚȅȣȖȅǟȣșǩǿǠǾȅǿǓȠƺȖΡȒƺΡǾǓǿȠșॸȠǦǓΡƺȖǓǓАǓǉȠǩΚǓǟȅȖǩǾȒȖȅΚǩǿǠ
ǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓƺǿǏȠǦǓȖǓƺȖǓΚƺȖǩȅȣșȖǓƺșȅǿșΛǦΡΛǓǏǩǏǿȅȠЙǿǏǩǾȒȖȅΚǓǾǓǿȠșǩǿ
clinical outcomes. While these reasons have been discussed in depth elsewhere [9], they 
șǦȅȣǹǏǈǓșȣǾǾƺȖǩΦǓǏǈȖǩǓМΡǦǓȖǓঀ'ǩȖșȠॹȅȣȖȅΚǓȖƺǹǹșȠȣǏΡΛƺșǏǓșǩǠǿǓǏȒȖǩǾƺȖǩǹΡȠȅǩǾȒȖȅΚǓ
ƺǏǦǓȖǓǿǉǓƺǿǏȠȅșȠȣǏΡȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟȣșǩǿǠЙǿƺǿǉǩƺǹȖǓΛƺȖǏșঀȠࢲࢳǾȅǿȠǦșॹȠǦǓșȠȣǏΡ
may have been too short to detect any improvements in clinical symptoms, especially among 
chronically ill patients with a mean illness duration of about 12 years. But we should also note 




Therefore, we believe that it is ethically acceptable to use M4M in clinical practice, even though 
we found no improvements on clinical outcomes.
ࢷঀࢵঀࢴঀFȅǿেǾƺǹǓЙǉǓǿǉǓ
ǿǩǾȒȅȖȠƺǿȠǉȅǿǉǓȖǿǩǿȒȖǓΚǩȅȣșșȠȣǏǩǓșǩșȠǦƺȠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛȅȣǹǏȣǿǏǓȖǾǩǿǓȠǦǓ
therapeutic relationship between patients and clinicians. Clinicians might feel reluctant to 
ȅАǓȖȒƺΡǾǓǿȠșǩǟȠǦǓșǓǉȅȣǹǏǏƺǾƺǠǓȅȖǏǩșȖȣȒȠȠǦǓȖǓǹƺȠǩȅǿșǦǩȒșΛǩȠǦȠǦǓǩȖȒƺȠǩǓǿȠșॹΛǦǩǉǦƺȖǓ
ȅǟȠǓǿǈȣǩǹȠΛǩȠǦǠȖǓƺȠǏǩГǉȣǹȠΡƺǿǏȅΚǓȖǹȅǿǠȒǓȖǩȅǏșȅǟȠǩǾǓঀǟȠǓȖȠǦǓࢲࢳেǾȅǿȠǦǩǿȠǓȖΚǓǿȠǩȅǿ
period, however, patients and clinicians did not report any indications that the therapeutic 
ȖǓǹƺȠǩȅǿșǦǩȒǦƺǏșȣАǓȖǓǏǟȖȅǾȠǦǓȣșǓȅǟǾȅǿǓȠƺȖΡȖǓΛƺȖǏșঀ2ǿƺǏǏǩȠǩȅǿॹȒƺȠǩǓǿȠșǩǿȠǦǓEࢵE
ǉȅǿǏǩȠǩȅǿǏǩǏǿȅȠȖǓȒȅȖȠǾȅȖǓșǩǏǓǓАǓǉȠșȅǟǾǓǏǩǉƺȠǩȅǿॹǿȅȖǏǩǏȠǦǓΡȣșǓǾȅȖǓƺǹǉȅǦȅǹȅȖǩǹǹǩǉǩȠ
drugs than patients in the control group.
ǿȅȠǦǓȖǓȠǦǩǉƺǹǉȅǿǉǓȖǿΛƺșȠǦǓǉȅǿǉǓȒȠȅǟড়ǾȅȠǩΚƺȠǩȅǿঢ়ঀǹǩǿǩǉǩƺǿșǈǓǹǩǓΚǓǏȠǦƺȠȒƺȠǩǓǿȠș
would follow treatment less for themselves and more for the money. They are worried that 
externally motivated patients will stop to take their medication when incentives are no longer 
given, since it has been shown that initial positive behaviour changes cannot be sustained 
after withdrawal of external rewards [26]. Patients, however, disagreed with these concerns. 
Furthermore, we found that during the 6 month follow-up period, the intervention group 
șȠǩǹǹƺǉǉǓȒȠǓǏǾȅȖǓǏǓȒȅȠșȠǦƺǿȒƺȠǩǓǿȠșǟȖȅǾȠǦǓǉȅǿȠȖȅǹǠȖȅȣȒঀeǦǩșșǦȅΛșȠǦƺȠЙǿƺǿǉǩƺǹ
incentives can be discontinued without the danger of patients becoming completely non-
ƺǏǦǓȖǓǿȠȅȖǹǓșșƺǏǦǓȖǓǿȠȠǦƺǿǈǓǟȅȖǓȖǓǉǓǩΚǩǿǠЙǿƺǿǉǩƺǹȒƺΡǾǓǿȠșঀ
6.4.4. Justice
While some patients received money and other patients did not, a majority of patients and 
clinicians reported that jealousy could occur. If this intervention were used only with non-
adherent patients, this could lead adherent patients to become non-adherent on purpose, or 
to complain about unequal treatment. Clinicians also suspected that patients might reject 
ȠǦǓǩȖǾǓǏǩǉƺȠǩȅǿǩǟȒƺΡǾǓǿȠșΛǓȖǓǿȅǹȅǿǠǓȖȅАǓȖǓǏॹΛǦǩǹǓȒƺȠǩǓǿȠșȠǦǓǾșǓǹΚǓșǏǩǏǿȅȠǓΠȒǓǉȠ
this to happen. For reasons of justice and to overcome this problem of inequality, we therefore 
ȖǓǉȅǾǾǓǿǏȠǦƺȠƺǹǹȒƺȠǩǓǿȠșƺȖǓȅАǓȖǓǏȒƺΡǾǓǿȠșǟȅȖƺǉǉǓȒȠǩǿǠȠǦǓǩȖǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿমࢳࢴয৅ƺș
in our study – without making distinctions based on previous levels of adherence.
6.4.5. Strenghts and limitations
KȣȖșȠȣǏΡǩșȅǿǓȅǟȠǦǓЙȖșȠȠȅǉȅǹǹǓǉȠǓǾȒǩȖǩǉƺǹǏƺȠƺȅǿȒƺȠǩǓǿȠșঢ়ƺǿǏǉǹǩǿǩǉǩƺǿșঢ়ȅȒǩǿǩȅǿșƺǟȠǓȖ
ȒƺȠǩǓǿȠșǦƺΚǓȖǓǉǓǩΚǓǏЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖƺǉǉǓȒȠǩǿǠƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿঀeǦǩș
is important: the opinions of patients with psychotic disorders are often overlooked, but are 
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ȠǦǩǉƺǹƺǉǉǓȒȠƺǈǩǹǩȠΡȅǟȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓș
crucial if we wish to improve treatment. Another advantage of our study is that patients and 
clinicians all experienced the intervention in daily practice. Their opinions were thus based 
in practice much more than if the intervention had merely been discussed hypothetically.
A limitation of the study is that our questionnaire was not constructed on the basis of a 
ȒȖǓΚǩȅȣșǹΡǏǓЙǿǓǏȠǦǓȅȖǓȠǩǉƺǹǾȅǏǓǹॸǩǿșȠǓƺǏॹΛǓȖǓȠȖȅșȒǓǉȠǩΚǓǹΡǉƺȠǓǠȅȖǩΦǓǏǓƺǉǦșȠƺȠǓǾǓǿȠ
ǩǿȠȅȅǿǓȅǟȠǦǓǟȅȣȖǾƺǩǿǓȠǦǩǉƺǹȒȖǩǿǉǩȒǹǓșƺǿǏǓΠȒǹȅȖǓǏȒƺȠǩǓǿȠșঢ়ƺǿǏǉǹǩǿǩǉǩƺǿșঢ়ǏǩАǓȖǓǿȠ
views on the intervention. Another limitation is that selection bias may have occurred with 
respect to the total population of patients on depot medication. Patients who participated 
ǾǩǠǦȠǦƺΚǓǈǓǓǿǈǩƺșǓǏȠȅΛƺȖǏșƺǾȅȖǓȒȅșǩȠǩΚǓƺȠȠǩȠȣǏǓȅǿȣșǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșॹșǩǾȒǹΡ







however, more than half of the patients and clinicians reported to have ethical concerns (e.g. 
jealousy or reduced illness insight). Therefore, we consider the use of monetary incentives to 
take anti-psychotic depot medication to be ethically acceptable on four conditions: the amount 
ȅАǓȖǓǏșǦȅȣǹǏǈǓǾȅǏǓȖƺȠǓॹȠǦǓȅАǓȖșǦȅȣǹǏǈǓȣǿǉȅǿǏǩȠǩȅǿƺǹশǩঀǓঀȠǦǓȖǓƺȖǓǿȅǉȅǿșǓȕȣǓǿǉǓș





the intervention group continued to have improved adherence rates, whereas others relapsed. 
eǦǩșǩǿǏǩǉƺȠǓșȠǦƺȠǟȅȖǾȅșȠȒƺȠǩǓǿȠșॹȠǓǾȒȅȖƺȖΡǩǿǉǓǿȠǩΚǓșǾǩǠǦȠǈǓșȣГǉǩǓǿȠȠȅǩǾȒȖȅΚǓȠǦǓǩȖ
motivation for medication intake over a longer period of time, while for others, continuous 
payments might be more suitable to maintain higher adherence rates. Longer follow-up 
periods are needed to examine whether sustained improved adherence might be associated 
ΛǩȠǦǈǓȠȠǓȖǉǹǩǿǩǉƺǹȅȣȠǉȅǾǓșঀ'ȅȖȒȖƺǉȠǩǉƺǹȒȣȖȒȅșǓșॹǦȅΛǓΚǓȖॹƺǿǏȠȅȒȖǓΚǓǿȠǏǩГǉȣǹȠǩǓșশǓঀǠঀ





Future research should also examine the optimal level of incentives; if incentives are 
too substantial, this could increase the likelihood of bribing patients into doing something 
ȠǦǓΡǾǩǠǦȠǿȅȠΛƺǿȠॹǩǿșȠǓƺǏȅǟȅАǓȖǩǿǠȠǦǓǾƺǿǩǿǏǓȒǓǿǏǓǿȠǉǦȅǩǉǓঀǹșȅॹǦǩǠǦǓȖǩǿǉǓǿȠǩΚǓș
might harm the therapeutic relationship. The incentive in the present study was pragmatically 
chosen based on promising results from an earlier pilot study and another RCT [8, 27]. In 
addition, and from a more practical perspective, almost all patients received social welfare, 
ΛǦǩǉǦȠǦǓΡǾǩǠǦȠǹȅșǓΛǦǓǿȖǓǉǓǩΚǩǿǠƺșȣǈșȠƺǿȠǩƺǹșȅȣȖǉǓȅǟǓΠȠȖƺǩǿǉȅǾǓশǓঀǠঀ઄੝ࢴࢱষঀ'ȅȖ
these reasons, we believe the amount of 30 euro is relatively adequate, but this needs to be 
addressed in future studies.
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Ƞȅ ȠȖǓƺȠǾǓǿȠΛǩȠǦǏǓȒȅȠ ƺǿȠǩȒșΡǉǦȅȠǩǉǾǓǏǩǉƺȠǩȅǿșঀ/ȅΛǓΚǓȖॹ ǏƺȠƺ ȅǿЙǿƺǿǉǩƺǹ ǉȅșȠș ȅǟ
ǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓেǓǿǦƺǿǉǩǿǠǩǿȠǓȖΚǓǿȠǩȅǿșƺȖǓȖƺȖǓঀvǓǩǿΚǓșȠǩǠƺȠǓǏȠǦǓǉȅșȠেǓАǓǉȠǩΚǓǿǓșș
ǩǿ ȠǓȖǾșȅǟǾǓǏǩǉƺǹ ǉȅșȠș ƺǿǏ ǴȣǏǩǉǩƺǹ ǓΠȒǓǿșǓș ȅǟ ȣșǩǿǠЙǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș Ƞȅ ǩǾȒȖȅΚǓ
adherence.
eǦǓǓАǓǉȠșȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȅǿǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓΛǓȖǓǓΚƺǹȣƺȠǓǏǩǿƺ
randomised controlled trial. Patients in the intervention group received €30 a month over 12 
months if antipsychotic depot medication was accepted. The control group received mental 
health care as usual. For 134 patients outcomes were calculated based on self-reported service 












Adherence to treatment with antipsychotic depot medication is associated with remission from 




intervention is controversial not only for ethical reasons, but also because immediate healthcare 
ǓΠȒǓǿǏǩȠȣȖǓșǩǿǉȖǓƺșǓƺǿǏȠǦǓǓАǓǉȠȅǟƺǏǦǓȖǓǿǉǓȅǿșȅǉǩƺǹƺǿǏǓǉȅǿȅǾǩǉȅȣȠǉȅǾǓșǾƺΡǈǓ
ǹȅǿǠেȠǓȖǾঀǩȖǓǉȠǉȅșȠșǩǿǉȖǓƺșǓǈȅȠǦǈǓǉƺȣșǓƺǾȅǏǓșȠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓǩșȅАǓȖǓǏȅΚǓȖƺǿ
extended period and because logistical arrangements to distribute money in a community 
mental health context need to be addressed. On the other hand, adherence to antipsychotic 
medication may be associated with lower risk of psychiatric hospital admissions and may 








ǩǿƺǏǦǓȖǓǿǉǓ ȖƺȠǓșॹ ƺǹȠǦȅȣǠǦǿȅǓАǓǉȠșΛǓȖǓ ǟȅȣǿǏȅǿȒșΡǉǦȅșȅǉǩƺǹȅȣȠǉȅǾǓșॹ ǩǿǉǹȣǏǩǿǠ
ȕȣƺǹǩȠΡȅǟǹǩǟǓঀ/ǓȖǓȅȣȖǟȅǉȣșǩșȅǿȒƺȠǩǓǿȠșঢ়ǦǓƺǹȠǦǉƺȖǓǉȅǿșȣǾȒȠǩȅǿশƺǏǾǩșșǩȅǿșॹǉȅǿȠƺǉȠș
with clinicians, and other healthcare professionals) and costs that incurred because of illegal 
ƺǉȠǩΚǩȠǩǓșঀvǓǏǩǏǿȅȠșȠȣǏΡǉȅșȠেǓАǓǉȠǩΚǓǿǓșșǩǿȠǓȖǾșȅǟZ@|పșॹșǩǿǉǓȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿǏǩǏ
ǿȅȠƺАǓǉȠȕȣƺǹǩȠΡȅǟǹǩǟǓॹΛǦǩǉǦΛƺșƺșǓǉȅǿǏƺȖΡȅȣȠǉȅǾǓঀvǓǩǿΚǓșȠǩǠƺȠǓǏȠǦǓǏǩАǓȖǓǿǉǓșǩǿ
direct medical costs (related to psychiatric treatment), medical costs related to other healthcare 
services, and judicial costs, between the intervention and control group, and how these costs are 





7.2.1. Medical and Judicial Costs 
eǦǓǓАǓǉȠȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȅǿǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓΛƺșǓΚƺǹȣƺȠǓǏǩǿƺȖƺǿǏȅǾǩșǓǏ
controlled trial: 169 patients with a psychotic disorder were randomised to intervention 
ȅȖǉȅǿȠȖȅǹǠȖȅȣȒșॹ șȠȖƺȠǩЙǓǏǈΡ ȠȖǓƺȠǾǓǿȠ șǩȠǓॹ șǓΠॹǉȅǾȅȖǈǩǏ șȣǈșȠƺǿǉǓেȣșǓǏǩșȅȖǏǓȖॹ ƺǿǏ
medication compliance [7]. Patients in the control group received mental and primary health 
care as usual. Patients in the intervention group received the same treatment plus €30 a month 
over 12-months if antipsychotic depot medication was fully taken. For 35 patients no data were 
available regarding costs, yet baseline and follow-up proportions of patients using services 
correspond. Therefore we calculated for 134 (79%) patients direct medical costs and costs 
related to other healthcare services based on standard unit costs to value resource use at baseline 
ƺǿǏƺǟȠǓȖࢲࢳেǾȅǿȠǦșǟȅǹǹȅΛেȣȒঀƺȠƺΛǓȖǓǉȅǹǹǓǉȠǓǏǟȖȅǾȠǦǓȒƺȠǩǓǿȠșঢ়ЙǹǓॹǟȖȅǾȠǦǓǏǓȒȅȠ
acceptance registration forms, and from questionnaires that assessed use of healthcare services 
and delinquent behaviour. 
7.2.2. Costs related to service use
The Treatment Inventory Cost in psychiatric patients (TiC-P) [8] is a frequently used generic 
self-report outcome measure in adult patients with a psychiatric diagnosis. Validity of self-
report service use is acceptable [9]. The full version of the questionnaire includes health care 
use, medication, and absence of work or other activities. The items concern the volume of 
medical consumption and productivity loss over the past four weeks. We used the part of 
the TiC-P that comprises 14 structured questions on contacts within the mental health care 
sector and contacts with other health services, ranging from general practitioner to homecare. 
Following the guidelines of the Dutch manual of costing studies in health care [10], total 
costs were calculated as the sum of the product of reported frequencies and the reference 
price regarding the type of healthcare use. Mental health care costs were considered as part 
of treatment related direct costs, whereas other medical consumption was labelled as general 
medical costs related to other healthcare services. Table 1 summarizes the medical cost items, 
reference prices, and the number of contacts or hospital days at baseline.
7.2.3. Costs related to delinquency
The Self-Reported Delinquency questionnaire (SRD) provides an account of a wide range of 
illegal acts, including facts not reported to the Justice Department. Self-reported delinquency 
șǉƺǹǓșǦƺΚǓǈǓǓǿΛǩǏǓǹΡȣșǓǏॹƺǹȠǦȅȣǠǦȠǦǓΚƺǹǩǏǩȠΡǩșǿȅȠΛǓǹǹেǓșȠƺǈǹǩșǦǓǏƺǿǏǩȠǓǾǏǩГǉȣǹȠΡ
varies across subgroups [11]. We copied the questionnaire from the Dutch version of the 
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Table 1. Service unit costs and average costs per patient at baseline (previous four weeks)
ੈ Unit 
costs €




Medical costs related to psychiatric treatment
Contact with a caregiver from a regional institute for 
outpatient mental healthcare 
113 150 (89%) 408.3 (509.4)
Contact with a psychiatrist, psychologist or 
psychotherapist at a private (group) practice
95 16 (10%) 14.1 (66.1)
Contact with a psychiatrist, psychologist or 
psychotherapist (i.e. outpatient visit in hospital)
95 11 (7%) 12.4 (69.2)
Contact with a clinic for alcohol and drugs 31 2 (1%) 5.5 (66.9)
Participation in a self-help group 58 4 (2%) 3.1 (22.2)
Day- or part-time psychiatric hospital treatment 278 5 (3%) 28.5 (267.9)
Psychiatric hospitalisation 446 6 (4%) 393.2 (2832.8)
Subtotal average sum 
excluding hospitalisation
169 (100%) 901.4 (2982.5)
508.2 (682.8)
Medical costs related to other healthcare services
Contact with a general practitioner 33 44 (26%) 13.1 (25.8)
Contact with a company doctor 33 2 (1%) 0.4 (3.6)
Contact with a medical specialist (i.e. outpatient visit in 
hospital)
92 17 (10%) 21.8 (102.0)
Contact with a physiotherapist 33 3 (2%) 1.2 (10.7)
Contact with a social worker 65 33 (20%) 37.7 (125.2)
Home care 20 17 (10%) 13.4 (47.5)
Contact with an alternative healer 51 2 (1%) 1.8 (17.5)
Day- or part-time treatment 278 - -
   Other hospital* 170 - -
Hospitalisation 446 3 (2%) 39.6 (310.9)
Subtotal average sum 
excluding hospitalisation
169 (100%) 91.2 (337.5) 
54.7 (127.6)
Total medical costs 992.6 (3008.8)
Total costs, excluding hospitalisation 559.8 (702.1)
* Other than a general hospital, an academic hospital, or a rehabilitation center 
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Table 2. Unit costs to value delinquent behaviour and average costs per patient at baseline (previous 
four weeks)
ੈ Unit costs a € n (%) patients  Average Costs 
per patient (SD)
Damaged a vehicle 1910 3 (2%) 34.5 (255.2)
Damaged public objects b 733 3 (2%) 8.9 (80.5)
Besmirched something b 733 3 (2%) 8.9 (80.5)
Arson 1449 - -
Changed price labels in a shop b 549 1 (1%) 3.3 (42.6)
Shoplifting 1960 10 (6%) 167.3 (1027.6)
Stole something at work 1960 - -
Stole a bicycle or scooter 1960 1 (1%) 11.8 (152.1)
Stole something of a car 1910 - -
Buying stolen goods 1694 4 (2%) 81.6 (584.1)
Soled something stolen 1694 5 (3%) 51.0 (290.4)
Stole something out of a car 1960 - -
Car theft c 5000 - -
Burglary d 4667 1 (1%) 28.1 (362.2)
Pickpocketing 1960 1 (1%) 11.8 (152.1)
Robbery 20.939 2 (1%) 252.3 (2291.4)
Aggressive behavior 1819 2 (1%) 11.0 (141.6)
Violent behavior 4234 2 (1%) 76.5 (733.0)
Armed violence 4234 - -
Total 169 (100%) 744.9 (3615.4)
a hǿǩȠǉȅșȠșǈƺșǓǏȅǿ(ȅȅȖǏǓǿǓȠƺǹশࢳࢱࢲࢷষȣǿǹǓșșȅȠǦǓȖΛǩșǓșȒǓǉǩЙǓǏআb Groot et al. (2007);
c van Ours & Vollaard (2013); d Vollaard (2010)   
INternational CAnnabis Need of Treatment study (INCANT) [12, 13, 14]. The SRD 
questionnaire examines the frequency of minor delinquent acts, such as vandalism or shop 
lifting, as well as criminal acts, such as handling stolen goods or armed robbery. Patients were 
ƺșǷǓǏȠȅȖǓȒȅȖȠȅǿȠǦǓǿȣǾǈǓȖȅǟȠǩǾǓșȠǦǓșȒǓǉǩЙǓǏǏǓǹǩǿȕȣǓǿȠǈǓǦƺΚǩȅȣȖΛƺșȒǓȖǟȅȖǾǓǏ
in the last 4 weeks. Contrary to health care contacts, types of delinquency have no generally 
accepted reference costs. However, Goorden et al. [15] estimated costs based on annual judicial 




linked to the SRD items; the unit prices were multiplied by the reported frequency of the 
șȒǓǉǩЙǉǏǓǹǩǿȕȣǓǿȠǈǓǦƺΚǩȅȣȖƺǿǏșȣǾǾǓǏȠȅȅǈȠƺǩǿƺǿǓșȠǩǾƺȠǓȅǟȠǦǓȠȅȠƺǹǏǓǹǩǿȕȣǓǿǉΡ
costs. Table 2 shows the list of types of delinquent behaviour, unit prices, and the reported 
frequencies at baseline. 
7.2.4. Statistical analysis
Medical costs are typically characterized by an asymmetry of the distribution because some 
ȒƺȠǩǓǿȠșǦƺΚǓǾǩǿǩǾƺǹǉȅșȠșȅȖșȒǓǉǩЙǉșȠƺǿǏƺȖǏǉȅșȠƺǾȅȣǿȠșƺǿǏȅȠǦǓȖȒƺȠǩǓǿȠșǾƺΡǦƺΚǓ
disproportionately high costs. Generalized linear models using a log-gamma distribution, 
have been suggested to account for this kind of highly skewed data [16]. We used the GenLin 
ȒȖȅǉǓǏȣȖǓǩǿ^X^^ΚǓȖșǩȅǿࢳࢲȠȅǾȅǏǓǹǏǩАǓȖǓǿǉǓșǩǿǏǩȖǓǉȠǾǓǿȠƺǹǦǓƺǹȠǦǉƺȖǓǉȅșȠșॹǾǓǏǩǉƺǹ
costs related to other healthcare services, and judicial costs between the intervention and 
control groups. Means and standard deviations are reported to describe the costs per category 
of service use and type of delinquency and to illustrate the asymmetry of cost data. Both 
medical and judicial total costs are dominated by items that are infrequent but have relatively 
high unit prices. Table 1 shows that an important part of the average medical costs per patient 








1000 replications. First, we considered the incremental costs of achieving a 20% increase in 
















hospitalisation, not as much to more frequent regular contacts with outpatient mental health 
care excluding hospitalisations (B=.251, SE=.206, p=.222). 
In the intervention group average medical costs related to other healthcare services were 
somewhat higher compared to the control group (€529.7 versus €484.1), but lower after 
excluding hospitalisation (€52.1 versus €78.5). Fewer patients in the Money-for-Medication 
ȒȖȅǠȖƺǾΚǩșǩȠǓǏȠǦǓǩȖ(XॹƺǾǓǏǩǉƺǹșȒǓǉǩƺǹǩșȠॹȅȖșȅǉǩƺǹΛȅȖǷǓȖঀeǦǩșǓАǓǉȠΛƺșǩǿȠǦǓǓΠȒǓǉȠǓǏ
direction but small (statistical models did not adequately converge).
Table 2 illustrates that delinquent behaviour is not very common among patients with 
ȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖঀEǩǿȅȖȅАǓǿǉǓșƺȖǓǾȅșȠǟȖǓȕȣǓǿȠǹΡȖǓȒȅȖȠǓǏǈȣȠǹǓșșȠǦƺǿࢷઔȅǟȒƺȠǩǓǿȠșƺȖǓ
involved in shoplifting incidents or buying and selling stolen goods. At 12-months follow-up 
ΚǓȖΡǟǓΛȒƺȠǩǓǿȠșȖǓȒȅȖȠǓǏǏǓǹǩǿȕȣǓǿȠǈǓǦƺΚǩȅȣȖশeƺǈǹǓࢵষƺǿǏȅǿǹΡșǾƺǹǹǏǩАǓȖǓǿǉǓșǩǿȖǓǹƺȠǓǏ
social costs were found comparing the intervention group and the control group (€248.4 
versus €229.3; B=.607, SE=.420, p=.149).
KǿƺΚǓȖƺǠǓॹȠǦǓǾƺΠǩǾȣǾȅǟࢴࢱǓȣȖȅǓΠȠȖƺǉȅșȠǩȠǓǾƺșЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓȒǓȖȒƺȠǩǓǿȠ
per month constitutes about 3% of average total mental healthcare costs (€1062) and less than 
7% of outpatient medical costs (€449). Extrapolating costs, excluding hospitalisation, in the 
previous four weeks at 12 months follow-up to total costs per patient per year, averaged to 
€9273 (SD 13512) in the Money-for-Medication group and to €7900 (SD 19089) in the care-
ƺșেȣșȣƺǹǠȖȅȣȒঀ2ǿǉȖǓǾǓǿȠƺǹǉȅșȠেǓАǓǉȠǩΚǓǿǓșșȖƺȠǩȅঢ়șশ2[ষșǦȅΛǓǏΛǩǏǓǉȅǿЙǏǓǿǉǓǩǿȠǓȖΚƺǹș
indicating a high level of uncertainty. Incremental total costs were €2080 (95%-CI: -37972 
to 34811) for achieving a 20% increase in adherence and €3332 (95% CI -22675 to 28128) for 
taking at least 80% of the prescribed depot medications over the 12-month intervention period. 
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Table 3. Service costs at 12 months follow-up (previous four weeks)
ੈ Intervention 
Group 





n (%) patients 
Average costs
(SD)
Medical costs related to psychiatric treatment
Contact with a caregiver from a 
regional institute for outpatient 
mental healthcare 
58 (91%) 410.1 (532.5) 60 (87%) 269.9 (361.1)
Contact with a psychiatrist, 
psychologist or psychotherapist at a 
private (group) practice
5 (8%) 12.1 (55.3) 17 (25%) 33.5 (78.3)
Contact with a psychiatrist, 
psychologist or psychotherapist (i.e. 
outpatient visit in hospital)
2 (3%) 2.9  (16.7) 3 (4%) 4.1 (19.5)
Contact with a clinic for alcohol 
and drugs
- - 1 (1%) 0.9 (7.5)
Participation in a self-help group 3 (5%) 17.2 (93.4) 1 (1%) 1.7 (13.9)
Day- or part-time psychiatric 
hospital treatment 
- - 1 (1%) 4.0 (33.5)
Psychiatric hospitalisation 3 (5%) 613.3 (2788.7) 3 (4%) 433.1 (2284.4)
2ǿȠǓȖΚǓǿȠǩȅǿǉȅșȠșЙǿƺǿǉǩƺǹ
incentives
64 (100%) 28.6 (3.2) 0 (0%) 0 (0.0)






Medical costs related to other healthcare services
Contact with a general practitioner 16 (25%) 8.8  (15.8) 22 (32%) 15.5 (28.2)
Contact with a company doctor 1 (1%) 0.5 (4.1) 1 (1%) 0.5 (4.0)
Contact with a medical specialist 
(i.e. outpatient visit in hospital)
3 (5%) 4.3 (19.6) 9 (13%) 14.7 (40.6)
Contact with a physiotherapist 2 (3%) 4.6 (33.2) 2 (3%) 3.3 (21.3)
Contact with a social worker 9 (14%) 20.6 (64.8) 12 (17%) 50.6 (241.9)
Home care 5 (8%) 16.6 (60.9) 5 (7%) 10.7 (43.2)
Contact with an alternative healer - - - -
Day- or part-time treatment - - 1 (1%) 32.2 (267.7)
Hospitalisation 4 (6%) 494.8 (2246.4) 3 (4%) 407.2 (2263.5)








64 (100%) 1592.5 (3700.7)
484.4 (538.9)




Table 4. Delinquent behaviour costs at 12 months follow-up (previous four weeks)
Intervention Group 




n (%) patients 
Average costs
(SD)
Damaged a vehicle - - - -
Damaged public objects - - - -
Besmirched something - - - -
Arson - - - -
Changed price labels in a shop - - - -
Shoplifting 1 (1%) 28.8 (237.7) - -
Stole something at work - - - -
Stole a bicycle or scooter - - 1 (1%) 148.5 (1206.3)
Stole something of a car - - - -
Buying stolen goods 3 (4%) 75.9 (460.0) - -
Soled something stolen 1 (1%) 24.9 (205.4) 1 (1%) 25.7 (208.5)
Stole something out of a car 1 (1%) 28.8 (237.7) - -
Cartheft - - -
Burglary - - - -
Pickpocketing 1 (1%) 28.8 (237.7) - -
Robbery - - - -
Agressive behavior - - - -
Violent behavior - - 1 (1%) 55.1 (447.8)
Armed violence 1 (1%) 62.3 (513.4) - -
Total 64 (100%) 248.4 (856.2) 69 (100%) 229.3 (1477.4)
7.4 Discussion
XȖȅΚǩǏǩǿǠƺЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓȠȅǩǾȒȖȅΚǓƺǏǦǓȖǓǿǉǓȠȅǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿǩǿȒșΡǉǦȅȠǩǉȒƺȠǩǓǿȠș
resulted in higher average costs directly related to mental health care and lower costs related to 
ȅȠǦǓȖǦǓƺǹȠǦǉƺȖǓșǓȖΚǩǉǓșঀ[ǓǹǓΚƺǿȠǏǩАǓȖǓǿǉǓșǩǿșȅǉǩƺǹǉȅșȠșȖǓǹƺȠǓǏȠȅǏǓǹǩǿȕȣǓǿȠǈǓǦƺΚǩȅȣȖ
were not found. 
ǿǩǿǉȖǓƺșǓǩǿǾǓǏǩǉƺȠǩȅǿǉȅǾȒǹǩƺǿǉǓΛƺșȖǓМǓǉȠǓǏǩǿǾǓǿȠƺǹǦǓƺǹȠǦǉƺȖǓǉȅșȠșॹΛǦǩǉǦ
were higher in the Money-for-Medication group compared to the control group. In contrast, 






comparing the intervention and control group. 
2ǿȠǓȖΚǓǿȠǩȅǿǉȅșȠșƺȖǓǹȅΛǉȅǿșǩǏǓȖǩǿǠƺǾȅǏǓșȠǾƺΠǩǾȣǾЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓȅǟࢴࢷࢱ
euro per patient per year. Ultimately, policy-makers should decide whether they agree to extra 
expenses and what improvements in medication adherence they aim to achieve. Currently no 
threshold values are available for the ICER-values in the range of  €2000 for achieving a 20% 
ǩǿǉȖǓƺșǓǩǿƺǏǦǓȖǓǿǉǓॹƺǿǏǴȣșȠȅΚǓȖ੝ࢴࢱࢱࢱǟȅȖড়ǠȅȅǏঢ়শࢹࢱઔȅȖǦǩǠǦǓȖষǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓঀ
2ǿȠǓȖǓșȠǩǿǠǹΡॹȠǦǓșǓЙǠȣȖǓșƺȖǓǩǿǹǩǿǓΛǩȠǦȠǦǓȖǓșȣǹȠșȅǟ/ǓǿǏǓȖșȅǿǓȠƺǹঀমࢷযঀeǦǩșșȣǠǠǓșȠș
that in the western world we may be able to increase compliance with depot medication to an 






service use or delinquent behaviour in our 12-month study period. 
 ধ National reference costs per health care contact or type of delinquency are crude estimates 
of the true mental healthcare cost, medical costs related to other health care services, and 
social costs.
 ধ The Self-Reported Delinquency questionnaire originally was aimed at adolescents and 
may be less suited for mapping delinquent behaviour in psychiatric patients
 ধ Frequency of other social parameters (e.g. participation in volunteer work) were not 
assessed.
 ধ Invested time per patient to arrange appointments for proving depot medication was not 
monitored, so it remains unclear whether implementing M4M did actually save or cost 
extra time. 
 ধ The study was underpowered for the analysis of highly skewed cost data, resulting in wide 
ǈȅȅȠșȠȖƺȒȒǓǏǉȅǿЙǏǓǿǉǓǩǿȠǓȖΚƺǹșǟȅȖǩǿǉȖǓǾǓǿȠƺǹǉȅșȠেǓАǓǉȠǩΚǓǿǓșșȖƺȠǩȅșঀ
 ধ 'ǩǿƺǿǉǩƺǹǈǓǿǓЙȠșȅǟEࢵEǩǿȠǓȖǾșȅǟȖǓǏȣǉȠǩȅǿșǩǿǾǓǏǩǉƺǹǉȅșȠșশǈȅȠǦǏǩȖǓǉȠƺǿǏȖǓǹƺȠǓǏ
to other healthcare services) might become manifest only after a longer period of time than 
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treatment of schizophrenia and captures the central theme of this thesis. A comprehensive 
overview is provided in Chapter 1, in which we present the results from randomized controlled 
ȠȖǩƺǹșƺǩǾǩǿǠȠȅǩǾȒȖȅΚǓƺǏǦǓȖǓǿǉǓȠȅƺǿȠǩȒșΡǉǦȅȠǩǉǾǓǏǩǉƺȠǩȅǿșঀǩАǓȖǓǿȠǩǿȠǓȖΚǓǿȠǩȅǿșॹ
inclusion criteria, study periods, and various assessments of medication adherence make it 
ǏǩГǉȣǹȠॹǩǟǿȅȠǩǾȒȅșșǩǈǹǓॹȠȅǉȅǾȒƺȖǓșȠȣǏǩǓșǏǩȖǓǉȠǹΡঀ2ǿȅȖǏǓȖȠȅǩǾȒȖȅΚǓǉȅǾȒƺȖƺǈǩǹǩȠΡ
ǈǓȠΛǓǓǿșȠȣǏǩǓșॹΛǓǏǩșǉȣșșȠǦǓǿǓǓǏǟȅȖǾȅȖǓǠǓǿǓȖǩǉǾǓƺșȣȖǓșƺǿǏǏǓЙǿǩȠǩȅǿșȅǟƺǏǦǓȖǓǿǉǓঀ
The main objective of the research project described in this thesis was to assess whether 
ЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșƺȖǓǓАǓǉȠǩΚǓǟȅȖǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓȠȅƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿ
among patients with psychotic disorders. We conducted a randomized controlled trial, called 
EȅǿǓΡǟȅȖEǓǏǩǉƺȠǩȅǿॹǩǿΛǦǩǉǦȒƺȠǩǓǿȠșΛǓȖǓȅАǓȖǓǏЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖȠƺǷǩǿǠȠǦǓǩȖ
antipsychotic depot medication. Our study protocol (Chapter 2) describes the details of this 
trial, including the primary and secondary outcome measures, procedures and assessments. 
KȣȖȖǓșȣǹȠșșǦȅΛǓǏȠǦƺȠॹƺǟȠǓȖࢲࢳǾȅǿȠǦșȅǟȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșॹǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓ
was about 14% higher for the intervention group than for the control group. After a 6 month 
ǟȅǹǹȅΛেȣȒȒǓȖǩȅǏॹǩǿΛǦǩǉǦЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛǓȖǓǿȅǹȅǿǠǓȖȅАǓȖǓǏॹǏǩАǓȖǓǿǉǓșǩǿƺǏǦǓȖǓǿǉǓ
ǏǓǉȖǓƺșǓǏȠȅࢸઔॹǈȣȠȖǓǾƺǩǿǓǏșǩǠǿǩЙǉƺǿȠশǦƺȒȠǓȖࢴষঀ
Furthermore, we explored the association of two risk factors for (non-)compliance, 
treatment motivation and illness insight, with acceptance of depot medication at baseline. 
Results showed that motivation for treatment was more important than illness insight for 
accepting medication at baseline (Chapter 4). Also, we repeatedly measured various subtypes 
ȅǟǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠǏȣȖǩǿǠȠǦǓǉȅȣȖșǓȅǟȠǦǩșșȠȣǏΡঀeǦǓȖǓΛǓȖǓǿȅǏǩАǓȖǓǿǉǓșǩǿ
treatment motivation between the intervention and control group after the intervention and 
ǟȅǹǹȅΛেȣȒȒǓȖǩȅǏশǦƺȒȠǓȖࢶষঀeǦǩș ǩǿǏǩǉƺȠǓǏȠǦƺȠȅȣȖǩǿȠǓȖΚǓǿȠǩȅǿǏǩǏǿȅȠǏǩȖǓǉȠǹΡƺАǓǉȠ
ȠȖǓƺȠǾǓǿȠǾȅȠǩΚƺȠǩȅǿॹǓΚǓǿƺǟȠǓȖЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛǓȖǓǏǩșǉȅǿȠǩǿȣǓǏঀ
In Chapter 6, we described ethical aspects of the intervention. We investigated ethical 
ǉȅǿǉǓȖǿșƺǿǏȅȒǩǿǩȅǿșȅǟǈȅȠǦȒƺȠǩǓǿȠșƺǿǏǉǹǩǿǩǉǩƺǿșƺǟȠǓȖȣșǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǩǿǉǹǩǿǩǉƺǹ





incentives in clinical practice. For instance, do all patients prescribed antipsychotic depot 
ǾǓǏǩǉƺȠǩȅǿǿǓǓǏȠȅȖǓǉǓǩΚǓȠǦǩșǩǿȠǓȖΚǓǿȠǩȅǿॹƺǿǏǟȅȖǦȅΛǹȅǿǠঁȅЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșșȣȒȒȅȖȠ
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8.2 Financial incentives for improving medication adherence 
ࢹঀࢳঀࢲГǉƺǉΡ
We demonstrated in our study (Chapter 3), that adherence to antipsychotic depot medication 
șȣǉǉǓșșǟȣǹǹΡǩǾȒȖȅΚǓǏǈΡȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșƺǾȅǿǠȒƺȠǩǓǿȠșΛǩȠǦȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖșঀ
ǟȠǓȖࢲࢳǾȅǿȠǦșॹȠǦǓƺǏǴȣșȠǓǏǾǓƺǿƺǏǦǓȖǓǿǉǓȖƺȠǓॹǏǓЙǿǓǏǈΡȠǦǓEǓƺǿXȅșșǓșșǩȅǿ[ƺȠǩȅǿ
(MPR), was 14% higher in the intervention group (94%) than in the control group (80%). 
Importantly, 95% of the patients in the intervention group achieved adherence levels of 80% 
or higher, compared with 59% of patients in the control group. During the 6-month follow-
ȣȒȒǓȖǩȅǏॹΛǦǓǿȠǦǓȅАǓȖȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛƺșǏǩșǉȅǿȠǩǿȣǓǏॹȠǦǓȒȅșǩȠǩΚǓǓАǓǉȠșȅǿ
medication adherence decreased, but adherence levels remained 7% higher in the intervention 
group (83%) than in the control group (76%). 
eǦǓșǓȖǓșȣǹȠș șȣȒȒȅȖȠǓǏȒȖǓΚǩȅȣșЙǿǏǩǿǠș ǩǿΛǦǩǉǦЙǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș șȣǉǉǓșșǟȣǹǹΡ
improved adherence among non-adherent patients [1, 2]. Furthermore, we provided new 
information about the applicability of this intervention, since we included both adherent 
ƺǿǏǿȅǿেƺǏǦǓȖǓǿȠȒƺȠǩǓǿȠșঀeǦǓȅΚǓȖƺǹǹǓАǓǉȠΛƺșǾƺǩǿǹΡǉƺȣșǓǏǈΡȒƺȠǩǓǿȠșΛǦȅșǦȅΛǓǏǹȅΛ
adherence rates at baseline; those patients who had the most room for improvement (from 52% 
to 91%). Patients in the intervention group with high medication adherence at baseline showed 
little improvement in MPR, mainly because they had less room for improvement (i.e. 100% 
ǈǓǩǿǠȠǦǓǾƺΠǩǾȣǾƺǉǉǓȒȠƺǿǉǓȖƺȠǓআǉǓǩǹǩǿǠǓАǓǉȠষঀ2ǾȒȅȖȠƺǿȠǹΡॹƺǏǦǓȖǓǿǉǓȖƺȠǓșȖǓǾƺǩǿǓǏ
high for these patients in the intervention group at baseline (97%) and after 12 months (97%). 
By contrast, patients in the control group with high adherence rates at baseline (98%) had lower 









In a randomized controlled trial where patients received vouchers for delivering drug-free 














were withdrawn patients did become less adherent, but did not stop accepting their depot 





careful to expect any improvements later. Furthermore, a meta-analysis was conducted 
ƺǾȅǿǠЙǟȠǓǓǿȖƺǿǏȅǾǩΦǓǏƺǿǏࢷǿȅǿেȖƺǿǏȅǾǩΦǓǏșȠȣǏǩǓșΛǦǩǉǦȣșǓǏЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖ






returns to pre-intervention levels. Therefore, we recommend continuing with this intervention 
over time for all patients. Later, we will discuss ethical dilemmas that accompany this 
recommendation. 
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8.3 Medication adherence and psychosocial outcomes
Some studies found better psychosocial outcomes after improvement of medication adherence 
[12, 13]. In our study, however, psychiatric symptoms, quality of life and other measures of 
ȒșΡǉǦȅșȅǉǩƺǹǟȣǿǉȠǩȅǿǩǿǠǏǩǏǿȅȠǩǾȒȖȅΚǓǩǿȠǦǓǠȖȅȣȒȅǟȒƺȠǩǓǿȠșΛǦȅΛǓȖǓȅАǓȖǓǏЙǿƺǿǉǩƺǹ
incentives, as compared to the control group. There are various reasons why intervention 
studies aiming to improve medication adherence sometimes fail to improve clinical or 
psychosocial outcomes.
'ǩȖșȠॹȠǦǩșǾƺΡǈǓǏȣǓȠȅƺМȅȅȖǓАǓǉȠশXFF^șǉȅȖǓșΛǓȖǓƺǹȖǓƺǏΡǹȅΛƺȠȠǦǓșȠƺȖȠȅǟȠǦǓ
intervention), or due to the fact that the levels of adherence in the control group were high 
enough not to cause a deterioration in symptom levels during the study- and follow-up period. 
In addition, post-hoc analyses of the data of our RCT (reported in Chapter 3) showed no 
șǩǠǿǩЙǉƺǿȠƺșșȅǉǩƺȠǩȅǿǈǓȠΛǓǓǿǈƺșǓǹǩǿǓǏǓȒȅȠেƺǉǉǓȒȠƺǿǉǓশEX[ȖƺȠǩȅƺȠǈƺșǓǹǩǿǓষƺǿǏXFF^
scores at baseline (results not shown), meaning that the level of adherence is not strongly related 
to the level of symptoms, at least not cross-sectional. Thus, the association between level of 
depot-adherence and level of psychiatric symptoms is complicated, despite overwhelming 
observational evidence showing that non-adherence is associated with an increase or relapse 
of symptoms [14–17]. 
^ǓǉȅǿǏॹȠǦǓǟȅǹǹȅΛেȣȒȒǓȖǩȅǏȅǟࢲࢳǾȅǿȠǦșǾƺΡǦƺΚǓǈǓǓǿȠȅȅșǦȅȖȠȠȅǏǓȠǓǉȠșǩǠǿǩЙǉƺǿȠ
improvements in psychosocial outcomes, including quality of life. Especially among patients 
with a chronic mental illness and an average illness duration of 12 years, it may be not realistic 
to expect detectable improvements within a relatively short time period, in spite of improved 
medication adherence. Also, the questionnaires might not have been sensitive enough to detect 
șǾƺǹǹǏǩАǓȖǓǿǉǓșǩǿȒșΡǉǦȅșȅǉǩƺǹȅȣȠǉȅǾǓșমࢲࢹযঀ2ǾȒȅȖȠƺǿȠǹΡॹȒƺȠǩǓǿȠșঢ়ǉǹǩǿǩǉƺǹǟȣǿǉȠǩȅǿǩǿǠ
did not worsen during the intervention period. 
eǦǩȖǏॹǩǾȒȖȅΚǓǏǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǩǿǩȠșǓǹǟǾǩǠǦȠǿȅȠǈǓșȣГǉǩǓǿȠȠȅǩǾȒȖȅΚǓǉȅǾȒǹǓΠ
outcomes such as psychosocial functioning or quality of life. Improving these outcomes might 
require additional interventions focusing on other factors, such as psychotherapy [19], active 
involvement of the social-support system [20], (volunteer) work [21] and physical exercise [22], 
and the establishment of a structured daily schedule [23]. 
KȠǦǓȖșȠȣǏǩǓșΛǦǩǉǦƺǹșȅȣșǓǏЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅǉǦƺǿǠǓǦǓƺǹȠǦেȖǓǹƺȠǓǏǈǓǦƺΚǩȅȖॹ
succeeded in improving primary outcomes such as abstinence from smoking, drug- or alcohol 
use [24–26], but also did not succeed in improving secondary outcomes including psychiatric 
symptoms [27]. 
Finally, non-adherence to medication may be a consequence rather than a cause of persistent 




these patients, an adherence-promoting intervention may increase adherence, but this will 
ǿȅȠǦƺΚǓƺǿǓАǓǉȠȅǿশǾǓǏǩǉƺȠǩȅǿেȖǓșǩșȠƺǿȠষȒșΡǉǦǩƺȠȖǩǉșΡǾȒȠȅǾșঀeǦǓǩǿǏǩȖǓǉȠƺșșȅǉǩƺȠǩȅǿ
between adherence to antipsychotic medication and psychotic symptoms, however, seems to 
be complex and depending on medication- and patient-related variables [29, 30]. 
 2ǿ șȣǾॹ ȠǦǓȖǓ ƺȖǓ ΚƺȖǩȅȣș ȖǓƺșȅǿș ΛǦΡ șȠȣǏǩǓș ǾƺΡ ЙǿǏ ǿȅ ǩǾȒȖȅΚǓǾǓǿȠș ǩǿ
clinical or psychosocial outcomes. Our overview (Chapter 1) indicated that around 50% 
of the intervention studies successfully improved medication adherence among patients 
with psychotic disorders. Only 33% of these studies seemed to obtain improved psychiatric 
symptoms as well. However, large heterogeneity remains an important problem and makes 
ǩȠǏǩГǉȣǹȠȠȅǉȅǾȒƺȖǓƺǹǹșȠȣǏǩǓșশǏȣǓȠȅǹƺȖǠǓΚƺȖǩƺȠǩȅǿșǩǿƺșșǓșșǾǓǿȠǾǓȠǦȅǏșॹǏȣȖƺȠǩȅǿȅǟ
intervention- and follow-up periods, sample sizes, baseline symptom severity, or individual 
variations in responsiveness to antipsychotic drug treatment). Comparability between studies 
could improve if future studies strive for more homogenous measures of adherence, for example 
the MPR in patients receiving depot medication. Furthermore, longer intervention- and follow-
up periods are recommended in combination with more frequent assessments over time in 
order to capture a more accurate course of illness for psychotic disorder patients. Expectations 
about improving psychiatric and psychosocial outcomes should also become more realistic and 
ΛǩǹǹǿȅȠǦƺȒȒǓǿȅΚǓȖǿǩǠǦȠॹșǩǿǉǓǾȅșȠȒƺȠǩǓǿȠșǩǿȅȣȖșȠȣǏǩǓșșȣАǓȖǟȖȅǾșǓΚǓȖǓƺǿǏǉǦȖȅǿǩǉ
mental illness. Finally, interventions primarily aimed to improve medication adherence seem 
ǩǿșȣГǉǩǓǿȠȠȅǩǾȒȖȅΚǓǉȅǾȒǹǓΠȅȣȠǉȅǾǓșșȣǉǦƺșșȅǉǩƺǹǟȣǿǉȠǩȅǿǩǿǠȅȖȕȣƺǹǩȠΡȅǟǹǩǟǓঀ
8.4 Medication adherence and motivation for treatment
For patients with schizophrenia, impaired motivation for treatment is associated with poor 
adherence and functional outcomes [31]. Therefore, it is important to study whether Money for 
EǓǏǩǉƺȠǩȅǿশǩঀǓঀȠǦǓȣșǓЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȣȒȅǿȠƺǷǩǿǠǾǓǏǩǉƺȠǩȅǿষǾƺΡȣǿǏǓȖǾǩǿǓȒƺȠǩǓǿȠșঢ়
motivation for treatment when providing the incentives, or after withdrawing them [32]. 
First, our cross-sectional study (Chapter 4) explored the relationship between motivation 
for treatment, illness insight and adherence to depot medication. Patients with poor insight and 
high motivation for treatment were more adherent (MPR of 94%) with their depot medication 
than patients with poor insight and low motivation (61%). Counterintuitively, patients with 
high insight and high motivation for treatment were less adherent (73%) than those with poor 
insight and high motivation. This shows that motivation for treatment at study entrance was 
more strongly associated with depot-medication adherence than illness insight. Apparently, 
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insight does not necessarily leads to adherence. For instance, patients having insight that 
antipsychotic drugs lead to symptom improvement may not necessarily take their medication as 
prescribed in a phase of symptomatic remission. They might believe they can start again taking 
medication when symptoms are getting worse. In contrast, other patients may continue taking 
antipsychotic medication because they have the insight to do so based on earlier experiences 
(e.g. experiences of relapse after stopping of medication), and this may not necessarily be based 
ȅǿǏǩȖǓǉȠǩǹǹǿǓșșǩǿșǩǠǦȠঀeǦǓșǓЙǿǏǩǿǠșǩǿǏǩǉƺȠǓॹȠǦƺȠǈǓǩǿǠǾȅȠǩΚƺȠǓǏȠȅȠƺǷǓǾǓǏǩǉƺȠǩȅǿॹ
whether to stay or to get better or for other reasons, may be a more important factor in terms 
of improving depot-medication compliance than having illness insight. 
^ǓǉȅǿǏॹΛǓƺșșǓșșǓǏΛǦǓȠǦǓȖȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅȠƺǷǓƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠ
ǾǓǏǩǉƺȠǩȅǿΛȅȣǹǏȖǓǏȣǉǓȒƺȠǩǓǿȠșঢ়ǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠশǦƺȒȠǓȖࢶষঀKȣȖЙǿǏǩǿǠșșȣǠǠǓșȠ
that it did not. After the 12 month intervention-period, 91% of the patients showed no or only 
mild motivational problems. During the 6 month follow-up period, a majority of the patients 
(83%) were still motivated for treatment, whereas relatively few (17%) reported having little 
motivation for or resistance to their current treatment. In addition, these results remained 
similar with respect to various types of motivation (i.e. intrinsic, extrinsic and introjected), 
ǏȣȖǩǿǠȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿেƺǿǏǟȅǹǹȅΛেȣȒȒǓȖǩȅǏॹƺǿǏǏǩǏǿȅȠǏǩАǓȖǈǓȠΛǓǓǿȒƺȠǩǓǿȠșǟȖȅǾȠǦǓ
intervention- and control group. 
2ǿșȣǾॹȅАǓȖǩǿǠƺǿǏȠǦǓǿǏǩșǉȅǿȠǩǿȣǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅȒƺȠǩǓǿȠșΛǩȠǦȒșΡǉǦȅȠǩǉ
disorders did not reduce their overall motivation for clinical treatment. In particular, both 
ǩǿȠȖǩǿșǩǉƺǿǏǓΠȠȖǩǿșǩǉǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠșǦȅΛǓǏǿȅǾǓƺșȣȖƺǈǹǓǏǩАǓȖǓǿǉǓșǈǓȠΛǓǓǿ
ȒƺȠǩǓǿȠș ǟȖȅǾ ȠǦǓ ǩǿȠǓȖΚǓǿȠǩȅǿ ƺǿǏ ǉȅǿȠȖȅǹ ǠȖȅȣȒঀeǦǩș șȣǠǠǓșȠș ȠǦƺȠ ȅАǓȖǩǿǠ Йǿƺǿǉǩƺǹ
ǩǿǉǓǿȠǩΚǓșǩșƺșƺǟǓǩǿȠǓȖΚǓǿȠǩȅǿƺǿǏǏȅǓșǿȅȠȣǿǏǓȖǾǩǿǓȒƺȠǩǓǿȠșঢ়ǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠঀ
8.5 Limitations
Several limitations deserve our attention when interpreting the results of this study, such as 
selection bias, lack of blinding, invested time because of the intervention, and the ability of 
this intervention to improve psychosocial outcomes.
Selection bias remains a challenge for many adherence-intervention studies, in particular 
ȠǦǓȒȖȅǈǹǓǾȅǟ ǩǿǉǹȣșǩȅǿȅǟǉȅǾȒǹǓȠǓǹΡǿȅǿেƺǏǦǓȖǓǿȠȒƺȠǩǓǿȠș ǩǿȠȅ[eపșঀ 2ȠǉƺǿǈǓΚǓȖΡ
ǏǩГǉȣǹȠǟȅȖǉǹǩǿǩǉǩƺǿșȠȅǾȅȠǩΚƺȠǓȒƺȠǩǓǿȠșȠȅȒƺȖȠǩǉǩȒƺȠǓǩǿƺǿ[eΛǦȅƺȖǓǉȅǾȒǹǓȠǓǹΡǿȅǿে
adherent, who are not motivated for treatment and sometimes require assertive outreach. 
KǟȠǓǿॹȠǦǓșǓǉȅǾȒǹǓȠǓǹΡǿȅǿেƺǏǦǓȖǓǿȠȒƺȠǩǓǿȠșǓΠȒǓȖǩǓǿǉǓǏǩГǉȣǹȠǩǓșǩǿȒȖǩǾƺȖΡșǓǹǟেǉƺȖǓșȣǉǦ
as getting out of bed, lack of personal hygiene, lack of proper housing, or they might not trust 
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the mental health care facility (often as part of their paranoid psychosis). Psychotic symptoms 
șȣǉǦƺșȒƺȖƺǿȅǩƺȅȖƺǉȅȣșȠǩǉǦƺǹǹȣǉǩǿƺȠǩȅǿșǉƺǿǈǓƺǉȅǾȒǹǩǉƺȠǩǿǠǟƺǉȠȅȖॹǾƺǷǩǿǠǩȠǏǩГǉȣǹȠǟȅȖ
ȠǦǓǾȠȅȣǿǏǓȖșȠƺǿǏȠǦƺȠȠǦǓșǓșȠȣǏǩǓșǉȅȣǹǏȒȅȠǓǿȠǩƺǹǹΡǈǓǿǓЙȠȠǦǓǾঀ2ǿȅȣȖșȠȣǏΡॹΛǓΛǓȖǓ
less successful in recruiting non-adherent patients, since adherence rates at study entrance were 
relatively high (i.e. around 76%). Consequently, the included patients are more stable than 
ǉȅǾȒǹǓȠǓǹΡǿȅǿেƺǏǦǓȖǓǿȠȒƺȠǩǓǿȠșঀșșȠƺȠǓǏƺǈȅΚǓॹȠǦǩșǉǓǩǹǩǿǠǓАǓǉȠƺǹșȅșǓǓǾșƺǿǩǾȒȅȖȠƺǿȠ
ȖǓƺșȅǿǟȅȖǿȅȠЙǿǏǩǿǠȒșΡǉǦȅșȅǉǩƺǹǈǓǿǓЙȠșআȒƺȠǩǓǿȠșঢ়șȣǈǴǓǉȠǩΚǓȕȣƺǹǩȠΡȅǟǹǩǟǓƺǿǏȒșΡǉǦȅșȅǉǩƺǹ
functioning were already relatively high at study entrance, leaving little room for improvement. 




In practice, Money for Medication might have led to more enthusiasm among the 
mental healthcare teams who tried harder or invested more time to give patients their depot 
ǾǓǏǩǉƺȠǩȅǿঀeǦǓȖǓǟȅȖǓॹ ǩȠǾƺΡǿȅȠǦƺΚǓǈǓǓǿȠǦǓЙǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓ ǩȠșǓǹǟ ȠǦƺȠǉƺȣșǓǏȠǦǓ
behavioral change (taking more depots), but merely the enthusiasm and extra invested time 
of the nurses providing money after depot acceptance. Unfortunately, we were not able to 
register the invested amount of time per patient for organizing and administering the depot 
ǾǓǏǩǉƺȠǩȅǿƺǿǏȒȖȅΚǩǏǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșঀ2ǿǉȅǿȠȖƺșȠॹȅǿǓǾǩǠǦȠƺȖǠȣǓȠǦƺȠȠǦǓǓΠȠȖƺ
ƺǾȅȣǿȠȅǟǩǿΚǓșȠǓǏȠǩǾǓǈΡǉǹǩǿǩǉƺǹșȠƺАǩșƺǿǩǿǦǓȖǓǿȠȒƺȖȠȅǟȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿঀvǓȠǦǩǿǷॹ
however, that the extra amount of time was very limited, since providing money is a simple 
procedure, and nurses told us that patients in the intervention group showed up precisely on 
time (or even earlier), leading perhaps to less time needed for providing depot medication.  
'ǩǿƺǹǹΡॹ ȅȣȖ ǩǿȠǓȖΚǓǿȠǩȅǿǾǩǠǦȠ ǦƺΚǓ ǈǓǓǿ Ƞȅȅ șǩǾȒǹǩșȠǩǉ ƺǿǏǿȅȠ șȣГǉǩǓǿȠ ǓǿȅȣǠǦ
to improve complex clinical outcomes, such as psychiatric symptomology, psychosocial 
functioning and quality of life. This might require additional interventions focusing on 
social factors [33] such as active involvement of the social-support system [20], (volunteer) 
work [21], physical exercise [22], and the establishment of a structured daily schedule [23]. 
Additionally, improvements on these outcomes may not occur within 12 months, but require 





outcomes as well, including less relapses and less hospitalizations, and may be more cost-
ǓАǓǉȠǩΚǓঀeǦǩșΛƺȖȖƺǿȠșǟȣȖȠǦǓȖȖǓșǓƺȖǉǦঀ
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8.6 Implications and pitfalls
A comment on our manuscript was published in Lancet Psychiatry entitled: ‘Money for 
EǓǏǩǉƺȠǩȅǿঢ়ƺș৚ȸȈȝȱȘǲ࣓ǲωǲǨȿȈ͠ǲȈȞȿǲȵ͠ǲȞȿȈȤȞȿȅǙȿȞȤǧȤǮͧ͡ǙȞȿȸȿȤȱȵȤ͠ȈǮǲषমࢴࢵযঀKАǓȖǩǿǠ
ЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǾƺΡǦƺΚǓȒȖȅΚǓǿȠȅǈǓǓАǓǉȠǩΚǓǟȅȖǩǾȒȖȅΚǩǿǠǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓমࢳॹ
9] but it seems unlikely to become common practice in mental health care clinics. Barriers 




improving antipsychotic medication adherence. However, clinicians might be worried that 
Йǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓșǉȅȣǹǏǦƺȖǾȠǦǓǩȖȒƺȠǩǓǿȠșƺǿǏ ǩǿȠǓȖǟǓȖǓΛǩȠǦǉǹǩǿǩǉƺǹ ȠȖǓƺȠǾǓǿȠॹ șǩǿǉǓ
ȒȖȅΚǩǏǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǉƺǿǈǓșǓǓǿƺșǈȖǩǈǩǿǠȒƺȠǩǓǿȠșȠȅȠƺǷǓǏǓȒȅȠেǾǓǏǩǉƺȠǩȅǿঀ
In the current study however, increased medication intake did not lead to more 
ƺǿȠǩȒșΡǉǦȅȠǩǉǾǓǏǩǉƺȠǩȅǿșǩǏǓেǓАǓǉȠșॹșȣǉǦƺșșȅǉǩƺǹΛǩȠǦǏȖƺΛƺǹȅȖȖǓǏȣǉȠǩȅǿȅǟǓǾȅȠǩȅǿƺǹ
responsiveness. In other words, doing harm does not seem to be a valid reason not to give 
ЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖǩǾȒȖȅΚǩǿǠǏǓȒȅȠেƺǉǉǓȒȠƺǿǉǓঀ'ȣȖȠǦǓȖǾȅȖǓॹǉǹǩǿǩǉǩƺǿșΛǓȖǓΛȅȖȖǩǓǏ
ȠǦƺȠȒƺȠǩǓǿȠșΛȅȣǹǏșȒǓǿǏȠǦǓǩȖǾȅǿǓΡȅǿশǩǹǹǓǠƺǹষșȣǈșȠƺǿǉǓșঀ2ǾȒȅȖȠƺǿȠǹΡॹΛǓǏǩǏǿȅȠЙǿǏ
that intervention patients had higher severity ratings of alcohol or drug abuse than those who 
ǏǩǏǿȅȠȖǓǉǓǩΚǓǏЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșঀ
ǿȅȠǦǓȖǉȅǿǉǓȖǿƺǾȅǿǠǉǹǩǿǩǉǩƺǿșǩșȠǦƺȠȠǦǓȠǦǓȖƺȒǓȣȠǩǉȖǓǹƺȠǩȅǿșǦǩȒǾƺΡșȣАǓȖǟȖȅǾ
using monetary rewards. Patients may no longer discuss their thoughts and feelings, talk with, 
ȅȖǹǩșȠǓǿȠȅȠǦǓǩȖǉǹǩǿǩǉǩƺǿॹȣǿǹǓșșȠǦǓΡǠǓȠȖǓΛƺȖǏǓǏঀǹșȅॹșȠƺАǾǩǠǦȠǈǓǦǓșǩȠƺǿȠȠȅȖǩșǷȠǦǓǩȖ
therapeutic relationships, which are often established over longer periods of time, and with 
ǠȖǓƺȠǏǩГǉȣǹȠǩǓșঀ'ȖȅǾȠǦǩșȒǓȖșȒǓǉȠǩΚǓॹǩȠǩșȣǿǏǓȖșȠƺǿǏƺǈǹǓȠǦƺȠǉǹǩǿǩǉǩƺǿșƺȖǓȖǓǹȣǉȠƺǿȠȠȅ
implement this intervention. In our study, neither patients nor clinicians actively reported any 
concerns about the therapeutic relationship, although we did not systematically study this. 
eǦǓȖǓǟȅȖǓॹΛǓǈǓǹǩǓΚǓȠǦƺȠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǏȅǿȅȠǩǿȠǓȖǟǓȖǓΛǩȠǦȠǦǓȠǦǓȖƺȒǓȣȠǩǉȖǓǹƺȠǩȅǿșǦǩȒঀ
'ȣȖȠǦǓȖǾȅȖǓॹǉƺȖǓǠǩΚǓȖșΛȅȖȖΡƺǈȅȣȠড়ǈȣΡǩǿǠঢ়ȠǦǓǩȖȒƺȠǩǓǿȠșȠȅȠƺǷǓȠǦǓǩȖǾǓǏǩǉƺȠǩȅǿșΛǦǩǹǓ
these patients often have no or very low income. Our ethical study (Chapter 6) showed that the 
ǾƺǴȅȖǩȠΡȅǟȠǦǓȒƺȠǩǓǿȠșǏǩǏǿȅȠǟǓǓǹǟȅȖǉǓǏȅȖǏǓȒǓǿǏǓǿȠǈΡȖǓǉǓǩΚǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșƺǿǏ
ȠǦƺȠȒƺȠǩǓǿȠƺȣȠȅǿȅǾΡȖǓǾƺǩǿǓǏȣǿƺАǓǉȠǓǏঀeǦǩșǩǿǏǩǉƺȠǓșȠǦƺȠȠǦǓșǩΦǓȅǟȠǦǓǩǿǉǓǿȠǩΚǓΛƺș
chosen appropriately: Patients did not feel coerced, although they took more depots. Clinicians 
শࢸࢲઔষƺǹșȅƺǠȖǓǓǏΛǩȠǦȠǦǓșȠƺȠǓǾǓǿȠȠǦƺȠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛȅȣǹǏȒȖȅΚȅǷǓȒƺȠǩǓǿȠșȠȅǟȅǹǹȅΛ
treatment less for themselves but more for the money, although this opinion was shared by 
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fewer patients (38%). Fortunately, we also found that patients kept their motivation for 
treatment both during and after the intervention period (Chapter 5). 
'ǩǿƺǹǹΡॹǩǿȠǦǓȅȠǦǓȖǉǹǩǿǩǉƺǹȠȖǩƺǹǩǿΛǦǩǉǦЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛǓȖǓȅАǓȖǓǏǟȅȖƺǉǉǓȒȠǩǿǠ
antipsychotic depot medication [2], clinicians could chose to either continue or stop with the 
intervention after the 12-month intervention period had ended. Interestingly, no clinicians 








Social stigma remains an important dilemma. A recent study investigated determinants for 
accepting antipsychotics and found that symptoms of schizophrenia are considered as more 
distressful, less treatable and associated with higher social stigma than chronic somatic illnesses 
[36]. Such negative representations of schizophrenia may stimulate non-adherence and may 
ǿȅȠǈǓǓƺșǩǹΡǉǦƺǿǠǓǏǈΡȅАǓȖǩǿǠǓΠȠǓȖǿƺǹȖǓΛƺȖǏșঀ
'ȣȖȠǦǓȖǾȅȖǓॹȅАǓȖǩǿǠǾȅǿǓΡǾƺΡșǓǿǏƺǿƺǾǈǩǠȣȅȣșǾǓșșƺǠǓƺșǩȠǩǾȒǹǩǓșȠǦƺȠȒƺȠǩǓǿȠș
need to do something they might otherwise not do. However, patients take depot medication 
for gaining better symptom control (possibly preventing relapse), making it easy to provide a 
rationale for giving a reward for accepting depot medication. 
Another barrier is that some patients indicated that they were worried that jealousy would 
arise if only some patients would receive money and others not. This could stimulate patients 
ȠȅǈǓǉȅǾǓǿȅǿেƺǏǦǓȖǓǿȠȅǿȒȣȖȒȅșǓǩǿȅȖǏǓȖȠȅȖǓǉǓǩΚǓЙǿƺǿǉǩƺǹȖǓΛƺȖǏșঀeȅȅΚǓȖǉȅǾǓȠǦǩș
ȒȖȅǈǹǓǾॹΛǓΛȅȣǹǏȖǓǉȅǾǾǓǿǏȅАǓȖǩǿǠȠǦǩșǩǿȠǓȖΚǓǿȠǩȅǿȠȅƺǹǹȒƺȠǩǓǿȠșॹǩǿǏǓȒǓǿǏǓǿȠȅǟȠǦǓ




in treatment, sometimes due to high symptom severity. Usually, a higher level of psychotic 
symptoms is associated with less illness insight [37], which might explain why patients 
sometimes show lower treatment motivation. This association between a high level of psychotic 
symptoms, and low motivation for treatment is called the motivation paradox [38]. These 
patients however seem to be most in need of treatment, while at the same time they have 
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ǹȅΛǾȅȠǩΚƺȠǩȅǿঀ'ǩǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǾƺΡȅΚǓȖǉȅǾǓȠǦǩșȒȖȅǈǹǓǾǩǿȠǦǩșșȒǓǉǩЙǉǠȖȅȣȒশǿȅȠ
included in our study) by stimulating patients to engage in treatment by providing them a 
ЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓȠȅƺǉǉǓȒȠǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿঀ
8.6.3 Community barriers  
Regarding the possible costs for society, this intervention itself seems to be rather inexpensive, 
although no clear cost-reductions were found (H8). And if it cannot be proven to be highly 
ǉȅșȠেǓАǓǉȠǩΚǓॹΛǦΡΛȅȣǹǏƺǿΡǩǿșȣȖƺǿǉǓǉȅǾȒƺǿΡȒƺΡǟȅȖȠǦǩșǩǿȠǓȖΚǓǿȠǩȅǿঁeǦǩșǩșƺǹǓǠǩȠǩǾƺȠǓ
concern that could prevent this intervention from becoming applied in clinical practice. 
XǓȖǦƺȒșȠǦƺȠ ǹȅǿǠǓȖșȠȣǏΡȒǓȖǩȅǏșƺȖǓǿǓǓǏǓǏȠȅǏǓȠǓǉȠǉǹǩǿǩǉƺǹƺǿǏЙǿƺǿǉǩƺǹǈǓǿǓЙȠșॹ ǟȅȖ
example because in the long-term less hospital admissions are needed in patients who remain 
adherent to depot medication. 
Another concern is the public debate or social stigma about patients with schizophrenia. 
2ǿȅȠǦǓȖΛȅȖǏșॹǩȠșǓǓǾșΚǓȖΡǏǩГǉȣǹȠȠȅǓΠȒǹƺǩǿΛǦΡȒǓȅȒǹǓșǦȅȣǹǏǈǓȒƺǩǏȠȅǏȅșȅǾǓȠǦǩǿǠ






incentives and storing money. This may seem as a minor problem, but the practical execution of 
this study was quite labor-intensive. It required detailed administration, accurate handling of 
sometimes large sums of cash, and the presence of other healthcare workers to ensure open and 
transparent delivery and outtake of money, each time depot medications were administered. 
These obstacles can be overcome by providing clear protocols for the administration.
8.5 Recommendations 
This study was successful in improving medication adherence, which was the primary goal. 
However, in order to also detect improvements in psychiatric symptoms and psychosocial 
outcomes, future research should include longer study periods and also patients with lower 
ƺǏǦǓȖǓǿǉǓƺȠǈƺșǓǹǩǿǓঀ'ȅȖǓΠƺǾȒǹǓॹȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖȠǦȖǓǓΡǓƺȖșȅȖǾȅȖǓॹǾƺΡ
lead to maintained high adherence rates, possibly leading to better psychiatric and psychosocial 
outcomes and, ultimately, reduced costs. However, ongoing drugs or alcohol use is associated 
ΛǩȠǦ ǩǿȠȖǩǿșǩǉǾȅȠǩΚƺȠǩȅǿǏǓЙǉǩȠș মࢴࢺযƺǿǏǾǩǠǦȠ ǩǿȠǓȖǟǓȖǓΛǩȠǦȒƺȠǩǓǿȠșঢ়ȒșΡǉǦǩƺȠȖǩǉ ƺǿǏ
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psychosocial improvements [40]. Therefore, also rewarding abstinence, together with 
ȖǓΛƺȖǏǩǿǠǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǾǩǠǦȠǈǓƺȣșǓǟȣǹǉȅǾǈǩǿƺȠǩȅǿঀ2ȠǾƺΡǓΚǓǿǈǓǾȅȖǓǓАǓǉȠǩΚǓ
ȖǓΛƺȖǏǩǿǠƺǈșȠǩǿǓǿǉǓǟȅȖǩǾȒȖȅΚǩǿǠȒșΡǉǦȅșȅǉǩƺǹȅȣȠǉȅǾǓșॹȠǦƺǿȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓș
for rewarding adherence. 
In addition, improved medication adherence might not be sufficient to improve 
psychosocial functioning or quality of life. In order to improve such outcomes, the social 
support system of patients plays an important role and should be more involved (e.g. 
psychotherapy or system therapy). This might require additional interventions focusing on 
social factors such as active involvement of the social-support system, (volunteer) work or 
physical exercise. 
2ǿșȣǾॹȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǩșƺΚǓȖΡǓАǓǉȠǩΚǓΛƺΡȅǟǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓΛǩȠǦ
antipsychotic depot medication, and we encourage the implementation of this intervention 
in daily clinical practice.
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Non-adherence to antipsychotic medication severely limits the effectiveness of the 
pharmaceutical treatment of schizophrenia and captures the central theme of this thesis. The 
main objective of our research project, called Money for Medication, was to assess whether 
ЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșƺȖǓǓАǓǉȠǩΚǓǟȅȖǩǾȒȖȅΚǩǿǠƺǏǦǓȖǓǿǉǓȠȅƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿ
among patients with psychotic disorders. 
Literature overview
vǓЙȖșȠǉȅǿǏȣǉȠǓǏƺșΡșȠǓǾƺȠǩǉȅΚǓȖΚǩǓΛȅǟȠǦǓƺΚƺǩǹƺǈǹǓǹǩȠǓȖƺȠȣȖǓশChapter 1), to gain better 
understanding of the relationship between antipsychotic medication adherence and clinical 
outcomes. In total, 29 randomized controlled trials between 1996 and 2017 were included 
which primarily aimed to improve adherence. Out of the 24 studies that assessed medication 
adherence, 13 studies (54%) found that adherence to antipsychotic medication improved for 
ȒƺȠǩǓǿȠșȖǓǉǓǩΚǩǿǠǏǩАǓȖǓǿȠȠΡȒǓșȅǟশȒșΡǉǦȅǹȅǠǩǉƺǹেॹșȅǉǩƺǹেॹǈǓǦƺΚȅȖǩƺǹȅȖƺǉȅǾǈǩǿƺȠǩȅǿȅǟ
these) interventions. Psychiatric symptoms improved in 33% of these studies. Furthermore, 
few studies also assessed social functioning and quality of life. In these studies, improvement 
in symptoms was accompanied by better functional outcomes and higher ratings on quality 
of life. Together, these results indicate that improved adherence not automatically leads to 
better clinical outcomes. 
However, when comparing all studies, excessive variation occurred on many levels 
regarding: the assessment of outcomes, adherence problems and symptom severity at 
baseline, patient settings, intervention types and duration, and length of follow-up periods. 
eǦǩșǹƺȖǠǓǦǓȠǓȖȅǠǓǿǓǩȠΡǾƺǷǓșǩȠǏǩГǉȣǹȠȠȅǏȖƺΛǏǓЙǿǩȠǓǉȅǿǉǹȣșǩȅǿșƺǈȅȣȠΛǦǓǿƺǿǏǦȅΛ
improvements in adherence lead to better clinical outcomes. 
Money for Medication (protocol and results)
We conducted a randomized controlled trial, called Money for Medication, in which patients 
ΛǓȖǓȅАǓȖǓǏЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǟȅȖȠƺǷǩǿǠȠǦǓǩȖƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿঀKȣȖșȠȣǏΡ
protocol describes the details of this trial (Chapter 2). In sum, we conducted a multicentre, 
open-label, randomised controlled trial at three mental health-care institutions in secondary 
psychiatric care services in the Netherlands. Eligible patients were aged 18–65 years, had been 
diagnosed with schizophrenia or another psychotic disorder, had been prescribed antipsychotic 
depot medication or had an indication to start using depot medication, and were participating 
in outpatient treatment. Patients (n=169) were randomly assigned (1:1), via computer-generated 
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randomisation with a block size of four, to receive 12 months of either treatment as usual plus 
ƺЙǿƺǿǉǩƺǹȖǓΛƺȖǏǟȅȖǓƺǉǦǏǓȒȅȠȅǟǾǓǏǩǉƺȠǩȅǿȖǓǉǓǩΚǓǏশ੝ࢴࢱȒǓȖǾȅǿȠǦǩǟǟȣǹǹΡǉȅǾȒǹǩƺǿȠআ
intervention group; n=84) or treatment as usual alone (control group; n=85). 
[ƺǿǏȅǾǩșƺȠǩȅǿΛƺșșȠȖƺȠǩЙǓǏǈΡȠȖǓƺȠǾǓǿȠșǩȠǓƺǿǏșȣșȒǓǉȠǓǏȒȖȅǠǿȅșȠǩǉǟƺǉȠȅȖșॸșǓΠॹ
comorbid substance-use disorder (absent vs present), and compliance with antipsychotic 
ǾǓǏǩǉƺȠǩȅǿǩǿȠǦǓࢵǾȅǿȠǦșǈǓǟȅȖǓǈƺșǓǹǩǿǓশઃࢶࢱઔΚșঀ઄ࢶࢱઔষঀXƺȠǩǓǿȠșॹǉǹǩǿǩǉǩƺǿșॹǩǿȠǓȖΚǩǓΛǓȖșॹ
and research assistants were masked to group allocation before, but not after, group assignment. 
eǦǓȒȖǩǾƺȖΡȅȣȠǉȅǾǓΛƺșȠǦǓEǓǏǩǉƺȠǩȅǿXȅșșǓșșǩȅǿ[ƺȠǩȅশEX[ষॹǏǓЙǿǓǏƺșȠǦǓǿȣǾǈǓȖ
of depots of antipsychotic medication received divided by the total number of depots of 






We demonstrated in our study (Chapter 3), that adherence to antipsychotic depot 
ǾǓǏǩǉƺȠǩȅǿ șȣǉǉǓșșǟȣǹǹΡ ǩǾȒȖȅΚǓǏ ǈΡ ȅАǓȖǩǿǠ Йǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș ƺǾȅǿǠ ȒƺȠǩǓǿȠș ΛǩȠǦ
ȒșΡǉǦȅȠǩǉǏǩșȅȖǏǓȖșঀǟȠǓȖ ࢲࢳǾȅǿȠǦșॹ ȠǦǓ ƺǏǴȣșȠǓǏǾǓƺǿ ƺǏǦǓȖǓǿǉǓ ȖƺȠǓॹ ǏǓЙǿǓǏǈΡ ȠǦǓ
Mean Possession Ration (MPR), was 14% higher in the intervention group (94%) than in 
the control group (80%). Importantly, 95% of the patients in the intervention group achieved 
adherence levels of 80% or higher, compared with 59% of patients in the control group. During 
ȠǦǓࢷেǾȅǿȠǦǟȅǹǹȅΛেȣȒȒǓȖǩȅǏॹΛǦǓǿȠǦǓȅАǓȖȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛƺșǏǩșǉȅǿȠǩǿȣǓǏॹȠǦǓ
ȒȅșǩȠǩΚǓǓАǓǉȠșȅǿǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǏǓǉȖǓƺșǓǏॹǈȣȠƺǏǦǓȖǓǿǉǓǹǓΚǓǹșȖǓǾƺǩǿǓǏࢸઔǦǩǠǦǓȖ






Motivation, illness insight and medication adherence
In our cross-sectional study using baseline data of the RCT described in Chapter 3, we explored 
the relationship between motivation for treatment, illness insight and adherence to depot 
medication (Chapter 4). Patients with poor insight and high motivation for treatment were 
more adherent (MPR of 94%) with their depot medication than patients with poor insight and 
low motivation (61%). Counter intuitively; patients with high insight and high motivation for 
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treatment were less adherent (73%) than those with poor insight and high motivation. This 
shows that motivation for treatment at study entrance was more strongly associated with depot-
medication adherence than illness insight. Apparently, being motivated to take medication, 
whether to get better or for other reasons, may be a more important factor than having illness 




patients showed no or only mild motivational problems. During the 6 month follow-up period, 
a majority of the patients (83%) were still motivated for treatment, whereas relatively few (17%) 
reported having little motivation for or resistance to their current treatment. In addition, these 







In Chapter 6, we investigated ethical concerns and opinions of both patients (n=133) and 
ǉǹǩǿǩǉǩƺǿșশǿ઀ࢺࢸষƺǟȠǓȖȣșǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǩǿǉǹǩǿǩǉƺǹȒȖƺǉȠǩǉǓঀ^ȠȖȣǉȠȣȖǓǏȕȣǓșȠǩȅǿǿƺǩȖǓș
were administered after the 12-month intervention period. All ethical concerns were grouped 
ȅǿȠǦǓǈƺșǩșȅǟȠǦǓǟȅȣȖেȒȖǩǿǉǩȒǹǓșƺȒȒȖȅƺǉǦǩǿȠǓȖǾșȅǟȒƺȠǩǓǿȠƺȣȠȅǿȅǾΡॹǈǓǿǓЙǉǓǿǉǓॹǿȅǿে
ǾƺǹǓЙǉǓǿǉǓƺǿǏǴȣșȠǩǉǓঀ
In clinical practice, patients (88%) and clinicians (81%) were positive about the use of 
ЙǿƺǿǉǩƺǹȒƺΡǾǓǿȠșȠȅǩǾȒȖȅΚǓƺǏǦǓȖǓǿǉǓȠȅƺǿȠǩȒșΡǉǦȅȠǩǉǏǓȒȅȠǾǓǏǩǉƺȠǩȅǿঀ2ǾȒȅȖȠƺǿȠǹΡॹ
ȠǦǓǟǓƺȖȠǦƺȠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșΛȅȣǹǏǦƺȖǾȠǦǓȠǦǓȖƺȒǓȣȠǩǉȖǓǹƺȠǩȅǿșǦǩȒΛƺșǿȅȠǉȅǿЙȖǾǓǏঀ
At the same time, however, more than half of the patients and clinicians reported to have 
ethical concerns (e.g. jealousy or reduced illness insight). Therefore, we consider the use of 
monetary incentives to take anti-psychotic depot medication to be ethically acceptable on 
ǟȅȣȖǉȅǿǏǩȠǩȅǿșॸȠǦǓƺǾȅȣǿȠȅАǓȖǓǏșǦȅȣǹǏǈǓǾȅǏǓȖƺȠǓॹȠǦǓȅАǓȖșǦȅȣǹǏǈǓȣǿǉȅǿǏǩȠǩȅǿƺǹ
(i.e. there are no consequences if the patient refuses); the incentives should be made available 
ȠȅƺǹǹȒƺȠǩǓǿȠșআƺǿǏƺǾȅǿǩȠȅȖǩǿǠșΡșȠǓǾșǦȅȣǹǏǈǓǩǿȒǹƺǉǓȠȅȠȖƺǉǷǉǦƺǿǠǓșǩǿȒƺȠǩǓǿȠșঢ়ǦǓƺǹȠǦ
ƺǿǏইȅȖΛǓǹǹেǈǓǩǿǠঀ'ȣȖȠǦǓȖȖǓșǓƺȖǉǦǩșǿǓǉǓșșƺȖΡȠȅǉǹƺȖǩǟΡǩșșȣǓșȅǟǈǓǿǓЙȠॹǾȅȠǩΚƺȠǩȅǿƺǿǏȠǦǓ





ȅǟȣșǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅǩǾȒȖȅΚǓƺǏǦǓȖǓǿǉǓশChapter 7). For 134 patients outcomes 
could be calculated based on self-reported service use and delinquent behaviour expressed as 
șȠƺǿǏƺȖǏȣǿǩȠǉȅșȠșȠȅΚƺǹȣǓȖǓșȅȣȖǉǓȣșǓঀeǦǓЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓȖǓșȣǹȠǓǏǩǿǦǩǠǦǓȖƺΚǓȖƺǠǓ
costs related to mental health care and lower medical costs related to other healthcare services. 
[ǓǹǓΚƺǿȠǏǩАǓȖǓǿǉǓșǩǿșȅǉǩƺǹǉȅșȠșȖǓǹƺȠǓǏȠȅǏǓǹǩǿȕȣǓǿȠǈǓǦƺΚǩȅȣȖΛǓȖǓǿȅȠǟȅȣǿǏঀǹȠǦȅȣǠǦ
ΛǩǏǓǉȅǿЙǏǓǿǉǓǩǿȠǓȖΚƺǹșǩǿǏǩǉƺȠǓǏȣǿǉǓȖȠƺǩǿȠΡॹǩǿǉȖǓǾǓǿȠƺǹǉȅșȠেǓАǓǉȠǩΚǓǿǓșșȖƺȠǩȅঢ়șশ2[ষ
showed that it costs €2080 for achieving a 20% increase in adherence or €3332 for achieving 
ȅΚǓȖࢹࢱઔƺǏǦǓȖǓǿǉǓঀ2ǿșȣǾॹȅАǓȖǩǿǠǾȅǿǓΡƺșЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓǟȅȖǩǿǉȖǓƺșǩǿǠǉȅǾȒǹǩƺǿǉǓ
did not lead to an overall cost reduction as compared to care as usual. 
Discussion
This study was successful in improving medication adherence, which was the primary goal. 
However, in order to also detect improvements in psychiatric symptoms and psychosocial 
outcomes, future research should include longer study periods and also more patients with 
lower adherence at baseline (Chapter 8ষঀ 'ȅȖ ǓΠƺǾȒǹǓॹ ȅАǓȖǩǿǠ Йǿƺǿǉǩƺǹ ǩǿǉǓǿȠǩΚǓș ǟȅȖ
three years or more, may lead to maintained high adherence rates, possibly leading to better 
psychiatric and psychosocial outcomes and, ultimately, reduced costs. However, ongoing drugs 
ȅȖƺǹǉȅǦȅǹȣșǓǩșƺșșȅǉǩƺȠǓǏΛǩȠǦǩǿȠȖǩǿșǩǉǾȅȠǩΚƺȠǩȅǿǏǓЙǉǩȠșƺǿǏǾǩǠǦȠǩǿȠǓȖǟǓȖǓΛǩȠǦȒƺȠǩǓǿȠșঢ়
psychiatric and psychosocial improvements. Therefore, rewarding abstinence, together with 
rewarding medication adherence might be a useful combination. In dual diagnosis patients 
শșǓΚǓȖǓǾǓǿȠƺǹǩǹǹǿǓșșǩǿǉȅǾǈǩǿƺȠǩȅǿΛǩȠǦƺǿƺǏǏǩǉȠǩȅǿǏǩșȅȖǏǓȖষॹǩȠǾƺΡǓΚǓǿǈǓǾȅȖǓǓАǓǉȠǩΚǓ
ȖǓΛƺȖǏǩǿǠƺǈșȠǩǿǓǿǉǓǟȅȖǩǾȒȖȅΚǩǿǠȒșΡǉǦȅșȅǉǩƺǹȅȣȠǉȅǾǓșॹȠǦƺǿȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓș
for rewarding adherence. 
2ǿƺǏǏǩȠǩȅǿॹǩǾȒȖȅΚǓǏǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓƺǹȅǿǓǾǩǠǦȠǿȅȠǈǓșȣГǉǩǓǿȠȠȅǩǾȒȖȅΚǓ
psychosocial functioning or quality of life. In order to improve such outcomes, the social 
support system of patients plays an important role and should be more involved (e.g. system 
therapy). This might require additional interventions focusing on social factors such as active 
involvement of the social-support system, (volunteer) work or physical exercise. 
In sum, we found that both patients and clinicians were positive to use this intervention 
in clinical practice, patients did not become more non-adherent after the incentives were no 
ǹȅǿǠǓȖȅАǓȖǓǏƺșǉȅǾȒƺȖǓǏȠȅȠǦǓȒǓȖǩȅǏǈǓǟȅȖǓȠǦǓǩǿȠǓȖΚǓǿȠǩȅǿॹƺǿǏȒƺȠǩǓǿȠșঢ়ǾȅȠǩΚƺȠǩȅǿǟȅȖ
ȠȖǓƺȠǾǓǿȠȖǓǾƺǩǿǓǏȣǿƺАǓǉȠǓǏঀeǦǓȖǓǟȅȖǓॹȅАǓȖǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșǩșƺΚǓȖΡǓАǓǉȠǩΚǓƺǿǏ
safe method of improving adherence with antipsychotic depot medication, and we encourage 





Het niet volgens voorschrift nemen van antipsychotische medicatie (medicatie ontrouw) 
ǈǓȒǓȖǷȠǩǿǓȖǿșȠǩǠǓǾƺȠǓǏǓǓАǓǉȠǩΚǩȠǓǩȠΚƺǿǟƺȖǾƺǉȅǹȅǠǩșǉǦǓǈǓǦƺǿǏǓǹǩǿǠǓǿΚȅȅȖșǉǦǩΦȅǟȖǓǿǩǓঀ
Het primaire doel van het project शEȤȞǲͧǾȤȵEǲǮȈǨǙȿȈȤȞ৛ΛƺșȅǾǏǓǓАǓǉȠǩΚǩȠǓǩȠȠǓȅǿǏǓȖΦȅǓǷǓǿ
ΚƺǿǦǓȠƺƺǿǈǩǓǏǓǿΚƺǿЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿȠǓȖǈǓΚȅȖǏǓȖǩǿǠΚƺǿǏǓǾǓǏǩǉƺȠǩǓȠȖȅȣΛΚȅȅȖ
antipsychotische depotmedicatie bij patiënten met een psychotische stoornis.
Literatuuroverzicht
Een systematische literatuurstudie is uitgevoerd om de relatie tussen therapietrouw aan 
antipsychotische depotmedicatie en klinische uitkomsten beter te duiden (Hoofdstuk 
1). Er werden in de periode tussen 1996 en 2017 in totaal 29 gerandomiseerde studies met 
controlegroep gevonden die als primaire doelstelling hadden de medicatietrouw te verbeteren. 
Er waren 5 onderzoeken die uitsluitend klinische symptomen hebben gemeten als indicator 
voor medicatietrouw. Van de 24 studies die medicatietrouw hebben gemeten, waren er 13 
studies (54%) die een verbeterde inname van antipsychotische medicatie lieten zien, nadat 
patiënten verschillende interventies hadden gevolgd (psychologisch, sociaal, gedragsmatig, 
ȅǟǓǓǿǉȅǾǈǩǿƺȠǩǓΚƺǿǈǓǩǏǓষঀǓȒșΡǉǦǩƺȠȖǩșǉǦǓșΡǾȒȠȅǾǓǿΚǓȖǈǓȠǓȖǏǓǿșǩǠǿǩЙǉƺǿȠǩǿࢴࢴઔ
van de studies met een betere medicatietrouw. Daarnaast hebben 9 studies ook het sociaal 
functioneren en de kwaliteit van leven gemeten. In deze studies werd zowel een verbetering 
van symptomen gevonden, alsmede enige verbetering van functionele uitkomsten en hogere 
waardering van kwaliteit van leven. Deze resultaten laten zien dat een verbetering van 
medicatietrouw niet automatisch leidt tot een verbetering van klinische uitkomsten.
Bij het vergelijken van alle studies is echter opgemerkt dat er een zeer grote variatie 
aanwezig is wat betreft: de operationalisatie en meting van medicatietrouw, ernst van de 
symptomen en medicatie-ontrouw bij aanvang van de studies, patiënt-kenmerken, type en 
lengte van de interventies en de verschillende lengtes van de follow-up perioden. Deze grote 
heterogeniteit maakt het moeilijk om conclusies te trekken over wanneer en op welke manier 
verbeteringen in medicatietrouw tot betere klinische uitkomsten leiden.
Money for Medication (protocol en resultaten)
We hebben een gerandomiseerde gecontroleerde studie uitgevoerd, EȤȞǲͧǾȤȵEǲǮȈǨǙȿȈȤȞ, 
ΛƺƺȖǈǩǴȒƺȠǩǘǿȠǓǿǓǓǿЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǷȖǓǠǓǿΛƺǿǿǓǓȖΦǩǴǦȣǿƺǿȠǩȒșΡǉǦȅȠǩșǉǦǓǏǓȒȅȠ
medicatie zouden innemen. In het studieprotocol worden de details van dit onderzoek 
nader beschreven (Hoodstuk 2). Samenvattend werd deze studie uitgevoerd op meerdere 
171
Nederlandse samenvatting
locaties (multicentre) van 2e en 3e lijns GGZ instellingen in Nederland, waarbij deelnemers 
en onderzoekers niet geblindeerd waren voor de conditie waaraan de patiënten werden 
toegewezen (ȤȱǲȞȘǙǧǲȘ)ࣚGeschikte patiënten waren tussen de 18 en 65 jaar, gediagnostiseerd 
met schizofrenie of een andere psychotische stoornis, kregen antipsychotische depotmedicatie 
voorgeschreven (of hadden een indicatie om hier mee te starten) en waren ambulant in zorg. 
Patiënten (n=169) werden gerandomiseerd toegewezen aan hun conditie (1:1) met behulp van 
een door de computer aangemaakt randomisatieboek. Gedurende 12 maanden ontvingen 
patiënten uit de interventiegroep (n=84) bij de standaardbehandeling gemiddeld 30 euro per 
maand voor het innemen van hun depot medicatie. Patiënten uit de controlegroep (n=85) 
ontvingen alleen de standaardbehandeling.
ǓȖƺǿǏȅǾǩșƺȠǩǓȒȖȅǉǓǏȣȖǓΛǓȖǏǠǓșȠȖƺȠǩЙǉǓǓȖǏȅȒǈƺșǩșΚƺǿǏǓǹȅǉƺȠǩǓșΚƺǿǏǓƺǟǏǓǹǩǿǠǓǿ
en mogelijk modererende factoren waaronder: geslacht, aanwezigheid van een comorbide 
stoornis in het gebruik van middelen en de hoogte van antipsychotische medicatietrouw 
ǩǿǏǓࢵǾƺƺǿǏǓǿΚȅȅȖƺǟǠƺƺǿǏƺƺǿǦǓȠȅǿǏǓȖΦȅǓǷশઃࢶࢱઔȅǟ઄ࢶࢱઔষঀXƺȠǩǘǿȠǓǿॹǈǓǦƺǿǏǓǹƺƺȖșॹ
interviewers en onderzoeksassistenten waren niet blind voor de toegewezen conditie nadat de 
randomisatie was uitgevoerd. De primaire uitkomst was de zogeheten EǲǮȈǨǙȿȈȤȞXȤȸȸǲȸȸȈȤȞ
Ratio (MPR): het aantal geaccepteerde antipsychotische medicatie depots, gedeeld door het 
totaal aantal voorgeschreven depots, gedurende de interventieperiode van 12 maanden. Na 
ǏǓΦǓǩǿȠǓȖΚǓǿȠǩǓȒǓȖǩȅǏǓΚȅǹǠǏǓǓǓǿǟȅǹǹȅΛেȣȒȒǓȖǩȅǏǓΚƺǿࢷǾƺƺǿǏǓǿΛƺƺȖǩǿǠǓǓǿЙǿƺǿǉǩǘǹǓ
ǈǓǹȅǿǩǿǠǓǿ ΛǓȖǏǓǿ ƺƺǿǠǓǈȅǏǓǿঀ ƺƺȖǿƺƺșȠ ΛǓȖǏ ǏǓ ǓАǓǉȠǩΚǩȠǓǩȠ Κƺǿ ǏǓ ǓΠȒǓȖǩǾǓǿȠǓǹǓ
interventie ook gemeten aan de hand van secundaire uitkomstmaten zoals het psychosociaal 
functioneren, middelengebruik, bijwerkingen van de antipsychotische medicatie, kwaliteit van 
leven, motivatie voor behandeling, zorgkosten en de attitudes van patiënten en behandelaars 
ȅΚǓȖǦǓȠƺƺǿǈǩǓǏǓǿΚƺǿЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿশEࢵEষঀ
ǩȠ ȅǿǏǓȖΦȅǓǷ ǹƺƺȠ ΦǩǓǿ ǏƺȠ ǦǓȠ ƺƺǿǈǩǓǏǓǿ Κƺǿ ЙǿƺǿǉǩǘǹǓ ǈǓǹȅǿǩǿǠǓǿ ǓǓǿ ǓАǓǉȠǩǓΚǓ
methode is om de medicatietrouw te verbeteren bij patiënten met psychotische stoornissen 
op depotmedicatie (Hoofdstuk 3). Na 12 maanden was de gemiddelde MPR 14% hoger 
in de interventiegroep (94%) dan in de controlegroep (80%). Ook het aantal patiënten met 
ΚȅǹǏȅǓǿǏǓǾǓǏǩǉƺȠǩǓȠȖȅȣΛশEX[઄ࢹࢱઔষΛƺșǿƺǏǓǩǿȠǓȖΚǓǿȠǩǓȒǓȖǩȅǏǓșǩǠǿǩЙǉƺǿȠǦȅǠǓȖǩǿ
de interventiegroep (95%) dan in de controlegroep (59%). Na de follow-up periode van 6 
ǾƺƺǿǏǓǿশΛƺƺȖǩǿǠǓǓǿЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿǾǓǓȖΛǓȖǏǓǿƺƺǿǠǓǈȅǏǓǿষΛƺșǓȖǓǓǿƺǟǿƺǾǓ
ΚƺǿǾǓǏǩǉƺȠǩǓȠȖȅȣΛॹǾƺƺȖǈǹǓǓǟǏǓEX[șǩǠǿǩЙǉƺǿȠǦȅǠǓȖǩǿǏǓǩǿȠǓȖΚǓǿȠǩǓǠȖȅǓȒশࢹࢴઔষǏƺǿ
in de controlegroep (76%). Ondanks de toename in medicatietrouw, was er geen verschil 
tussen beide groepen gedurende de interventieperiode in klinische uitkomstmaten zoals 





stoornissen op depotmedicatie. 
Motivatie, ziekte-inzicht en medicatietrouw
In dit cross-sectionele deelonderzoek van M4M zijn baseline data gebruikt (voorafgaand aan 
de interventieperiode) om de relatie tussen motivatie voor behandeling, ziekte-inzicht en 
medicatietrouw voor antipsychotische depots te exploreren (Hoofdstuk 4). Patiënten met 
weinig ziekte-inzicht en een hoge motivatie voor behandeling waren meer medicatietrouw 
(MPR van 94%) dan patiënten met weinig ziekte-inzicht en weinig behandelmotivatie (MPR 
van 61%). Het bleek echter dat patiënten met veel ziekte-inzicht én een hoge behandelmotivatie 
minder medicatietrouw waren (73%) dan patiënten met weinig ziekte-inzicht en een hoge 
behandelmotivatie. Dit laat zien dat motivatie voor behandeling in de maanden voorafgaand 
aan de start van de studie sterker geassocieerd was met medicatietrouw dan met ziekte-inzicht. 
Het lijkt er op dat gemotiveerd zijn voor behandeling – ongeacht de achterliggende reden – een 
belangrijkere factor is dan ziekte-inzicht voor de medicatietrouw bij antipsychotische depots. 
ƺƺȖǿƺƺșȠ ǦǓǈǈǓǿΛǓ ȅǿǏǓȖΦȅǉǦȠ ȅǟ ǦǓȠ ƺƺǿǈǩǓǏǓǿ ΚƺǿЙǿƺǿǉǩǘǹǓ ǈǓǹȅǿǩǿǠǓǿ ΚȅȅȖ
het nemen van antipsychotische depot medicatie de intrinsieke motivatie voor behandeling 
zou verminderen (Hoofdstuk 5). Onze resultaten suggereren dat dit niet het geval is. Na 
de interventieperiode van 12 maanden rapporteerden 91% van de patiënten geen of slechts 
milde motivatieproblemen. Na de follow-upperiode van 6 maanden was de meerderheid van de 
patiënten (83%) nog steeds gemotiveerd voor behandeling en rapporteerden een klein deel van 
de patiënten (17%) weinig motivatie voor of actieve weerstand tegen hun huidige behandeling. 
Deze resultaten bleven gelijk met betrekking tot verschillende vormen van behandelmotivatie 
(i.e. intrinsiek en extrinsiek) tijdens zowel de interventie- als de follow-up periode en verschilden 
daarnaast niet tussen patiënten van de interventie- en controlegroep. Samenvattend hebben 
ΛǓǿǩǓȠǠǓΦǩǓǿǏƺȠǦǓȠƺƺǿǈǩǓǏǓǿΚƺǿЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿƺƺǿȒƺȠǩǘǿȠǓǿǾǓȠȒșΡǉǦȅȠǩșǉǦǓ
stoornissen (en hier vervolgens weer mee stoppen) heeft geleid tot een afname van motivatie 
voor het volgen van een behandeling. Deze resultaten suggereren dat het aanbieden van 
ЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿǓǓǿȖǓǹƺȠǩǓǟΚǓǩǹǩǠǓǩǿȠǓȖΚǓǿȠǩǓǩșॹΛǓǹǷǓǠǓǓǿșǉǦƺǏǓΦƺǹȠȅǓǈȖǓǿǠǓǿƺƺǿ
de behandelmotivatie van patiënten.
Ethische overwegingen
In hoofdstuk 6 hebben we de ethische overwegingen en meningen van zowel patiënten 
শǿ઀ࢲࢴࢴষ ǓǿǈǓǦƺǿǏǓǹƺƺȖș শǿ઀ࢺࢸষȅǿǏǓȖΦȅǉǦȠǿƺǦǓȠǠǓǈȖȣǩǷΚƺǿЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿ ǩǿ
ǏǓǷǹǩǿǩșǉǦǓȒȖƺǷȠǩǴǷঀ(ǓșȠȖȣǉȠȣȖǓǓȖǏǓΚȖƺǠǓǿǹǩǴșȠǓǿΛǓȖǏǓǿƺǟǠǓǿȅǾǓǿǿƺƺМȅȅȒΚƺǿǏǓ
interventieperiode van 12 maanden. Alle ethische overwegingen werden ingedeeld op basis van 
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4 ethische principes: de autonomie van patiënten, voordelen van de interventie, niet-schaden, 
en rechtvaardigheid.
In de klinische praktijk bleken patiënten (88%) en behandelaars (81%) over het 
ƺǹǠǓǾǓǓǿ ǓǿȠǦȅȣșǩƺșȠ ȅΚǓȖ ǦǓȠ ǠǓǈȖȣǩǷ ΚƺǿЙǿƺǿǉǩǘǹǓ ǈǓǹȅǿǩǿǠǓǿ ȠǓȖ ΚǓȖǈǓȠǓȖǩǿǠ ΚƺǿǏǓ
medicatietrouw voor antipsychotische depots. Belangrijk is dat de angst voor het beschadigen 
van de therapeutische relatie door het aanbieden van beloningen niet of nauwelijks werd 
gerapporteerd. Echter, meer dan de helft van de patiënten en behandelaars hadden ethische 
bezwaren (bijvoorbeeld het ontstaan van jaloezie tussen patiënten of vermindering van ziekte-
ǩǿΦǩǉǦȠষঀeȅǉǦǈǓșǉǦȅȣΛǓǿΛǩǴǦǓȠǠǓǈȖȣǩǷΚƺǿЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿȠǓȖΚǓȖǈǓȠǓȖǩǿǠΚƺǿǏǓ
medicatietrouw ethisch toelaatbaar, mits er voldaan wordt aan de volgende vier criteria: het 
aangeboden bedrag moet niet te groot zijn, het aanbod dient onvoorwaardelijk te zijn (er zijn 
geen consequenties als een patiënt weigert om gebruik te maken van het aanbod), het aanbod 
van een beloning dient aan alle patiënten te worden gedaan en toezicht of een controlesysteem 
dient aanwezig te zijn om veranderingen in de gezondheid en het welzijn van patiënten vast te 
stellen. Vervolgonderzoek is nodig om meer duidelijkheid te verkrijgen over de voordelen van 
de interventie, de motivatie om deze interventie toe te passen, de grootte van de beloning en 




verbeteren (Hoofdstuk 7). De uitkomsten voor 134 patiënten konden worden berekend 
op basis van zelf-rapportage vragenlijsten omtrent zorggebruik en delinquent (of crimineel) 
gedrag. De financiële beloningen zorgden voor hogere gemiddelde kosten gerelateerd 
aan de geestelijke gezondheidszorg en lagere medische kosten gerelateerd aan overige 
gezondheidszorg voorzieningen. Er werden geen noemenswaardige verschillen gevonden 
wat betreft maatschappelijke kosten gerelateerd aan delinquent gedrag. De incremental 
ǨȤȸȿणǲωǲǨȿȈ͠ǲȞǲȸȸȵǙȿȈȤहȸ (ICER) laten zien dat het €2080 kost om een verbetering van 20% 
medicatietrouw te bereiken of €3332 om een niveau van medicatietrouw van boven de 
80% te behalen. Grote betrouwbaarheidsintervallen geven echter de onzekerheid van deze 
șǉǦƺȠȠǩǿǠǓǿƺƺǿঀ^ƺǾǓǿΚƺȠȠǓǿǏǹǓǩǏȠǦǓȠƺƺǿǈǩǓǏǓǿΚƺǿЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿȠǓȖΚǓȖǈǓȠǓȖǩǿǠ







met een uitsluitend lage medicatietrouw. Het huidige onderzoek, EȤȞǲͧ ǾȤȵȝǲǮȈǨǙȿȈȤȞ࣓
heeft tevens patiënten geïncludeerd met een hoge medicatietrouw en vergroot daardoor 
de generaliseerbaarheid van de resultaten. Echter, in ons onderzoek observeerden we geen 
verbeteringen in psychiatrische symptomen en andere psychosociale uitkomstmaten. Om wel 
ǓАǓǉȠǓǿȠǓΚǩǿǏǓǿȅȒȒșΡǉǦǩƺȠȖǩșǉǦǓșΡǾȒȠȅǾǓǿǓǿƺǿǏǓȖǓȒșΡǉǦȅșȅǉǩƺǹǓȣǩȠǷȅǾșȠǾƺȠǓǿॹ
zijn mogelijk langere interventieperioden nodig, evenals het includeren van patiënten die hun 
medicatie volledig weigeren bij aanvang van de studie (Hoofdstuk 8). Het zou bijvoorbeeld 
ǾȅǠǓǹǩǴǷ ΦǩǴǿȅǾЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿǠǓǏȣȖǓǿǏǓࢴ ǴƺƺȖȅǟ ǹƺǿǠǓȖ ƺƺǿ ȠǓǈǩǓǏǓǿॹΛƺȠ ȠȅȠ
langdurige en verhoogde medicatietrouw zou kunnen leiden. Dit zou vervolgens ook tot beter 
psychisch en psychosociaal functioneren kunnen leiden en uiteindelijk tot minder kosten. 
Daarnaast is uitsluitend het verbeteren van de medicatietrouw wellicht ontoereikend om 
vooruitgang in het psychosociaal functioneren of de kwaliteit van leven te bewerkstelligen. 
Om dit te bereiken is een breder behandelaanbod noodzakelijk, zowel op het gebied van de 
psychiatrische problematiek (psychotherapie o.a.) als op het gebied van het sociaal functioneren 
ȅȒƺǿǏǓȖǓǹǓǓǟǠǓǈǩǓǏǓǿশșȅǉǩƺƺǹǿǓȠΛǓȖǷॹΛȅǿǓǿॹΛǓȖǷǓǿǓǿЙǿƺǿǉǩǘǿষঀ
Conclusies
Zowel patiënten als behandelaars rapporteerden positieve ervaringen over het gebruik 
Κƺǿ ǏǓΦǓ ǩǿȠǓȖΚǓǿȠǩǓ ǩǿ ǏǓ ǷǹǩǿǩșǉǦǓ ȒȖƺǷȠǩǴǷঀFƺǏƺȠ ǏǓ ЙǿƺǿǉǩǘǹǓ ǈǓǹȅǿǩǿǠǓǿ ǿǩǓȠǾǓǓȖ
werden aangeboden accepteerden patiënten alsnog in hogere mate depotmedicatie als 
ΚȆȆȖǏǓ ǩǿȠǓȖΚǓǿȠǩǓȒǓȖǩȅǏǓॹ ƺǹ ΦƺǠǓǿΛǓΛǓǹǏƺȠǏǓ ǓАǓǉȠǓǿƺǟǿƺǾǓǿঀƺƺȖǿƺƺșȠǈǹǓǓǟǏǓ
behandelmotivatie van patiënten hetzelfde tijdens het onderzoek. Om deze redenen is het 
ƺƺǿǈǩǓǏǓǿΚƺǿЙǿƺǿǉǩǘǹǓǈǓǹȅǿǩǿǠǓǿǓǓǿǓАǓǉȠǩǓΚǓǓǿΚǓǩǹǩǠǓǾǓȠǦȅǏǓȅǾǏǓǾǓǏǩǉƺȠǩǓȠȖȅȣΛȠǓ
verbeteren bij antipsychotische depots. Het implementeren van deze interventie in de klinische 




Ernst Leonard Noordraven was born on October 5th 1989 in Nijmegen, the Netherlands. 
In 2007, he obtained his atheneum degree at the NSG high school in Nijmegen. Afterwards, 
he moved to Amsterdam and studied psychology at the University of Amsterdam, where 
ǦǓȖǓǉǓǩΚǓǏǦǩșǾƺșȠǓȖঢ়șǏǓǠȖǓǓǩǿǉǹǩǿǩǉƺǹȒșΡǉǦȅǹȅǠΡǩǿࢳࢱࢲࢳঀ/ǩșǾƺșȠǓȖȠǦǓșǩșॹƺǈȅȣȠȠǦǓ
detection of concealed information, was nominated for the FMG-Student research Prize 
and published in the Journal of Applied Cognitive Psychology (2013). Following this line of 
research he moved to Gothenburg, Sweden (2012-2013), conducting research in criminal and 
legal psychology within the CLIP group (Criminal, Legal and Investigative Psychology) at the 
University of Gothenborg. In july 2013, he returned to the Netherlands and started working on 
his PhD project, Money for Medication, at the Erasmus Medical Center and BavoEuropoort, 
Rotterdam. During this period (2014-2016), he obtained his research master in Clinical 
Epidemiology at the National Institute for Health and Epidemiological Sciences (NIHES) at 
the University of Rotterdam. From september 2016, he started working part time, as a treating 
ȒșΡǉǦȅǹȅǠǩșȠƺȠȠǦǓǓǿȠǓȖǟȅȖȣƺǹǩƺǠǿȅșǩșশXষॹXƺǹǩǓȖॹȠǦǓ/ƺǠȣǓঀǟȠǓȖЙǿǩșǦǩǿǠǦǩș




Name PhD student: E.L. Noordraven  Promotor: prof. dr. C.L. Mulder 
Erasmus MC Department: Psychiatry  Copromotoren: dr. A.I. Wierdsma 
PhD Period: Jun 2013 - Feb 2018                               dr. P. Blanken
PhD training Year Hours ECT
(ǲȞǲȵǙȘǨȤɂȵȸǲȸ
 ধ [K?শড়ƺșǩșǉȣȖșȣș[ǓǠǓǹǠǓΚǩǿǠǓǿKȖǠƺǿǩșƺȠǩǓঢ়ষ 2013 32
 ধ Cursus PANSS afname 2013 8
 ধ Cursus afname SCID-I & SCID-II 2013 9
 ধ Research Integrity 2014 0.3
F2/^[ǲȸǲǙȵǨȅEǙȸȿǲȵȘȈȞȈǨǙȘȱȈǮǲȝȈȤȘȤǿͧ 2014 - 2016 70
 ধ Study Design  4.3
 ধ Biostatistical Methods I: Basic Principles 5.7
 ধ Development Research Proposal 2.5
 ধ Biostatistical Methods II: Classical Regression Models 4.3
 ধ Research Period Health Sciences 29.6
 ধ Oral Research Presentation 1.4
 ধ English Language 1.4
 ধ Introduction to Medical Writing 1.1
 ধ Required courses (total)  11.4
 ধ Elective courses (total) 9.2
XȵǲȸǲȞȿǙȿȈȤȞȸǙȞǮऒȈȞȿǲȵओȞǙȿȈȤȞǙȘǨȤȞǾǲȵǲȞǨǲȸ
 ধ Various presentations at Erasmus MC, Parnassia Groep and 
mental health institutions
2013 - 2017
 ধ Voorjaarscongres Nederlandse Vereniging voor Psychiatrie 
(oral presentation)
2014, 2016
 ধ 3th European Congress on Assertive Outreach, Oslo, 
Norway (oral presentation)
2015
 ধ International Congress on Schizophrenia Research, Berlin, 
Germany (oral presentation)
2015





 ধ 5th International Congress on Dual Disorder,   Madrid, 
Spain (oral presentation)
2017
 ধ 4th European Congress on Assertive Outreach, Hamburg, 
Germany (oral presentation)
2017












 ধ Noordraven EL, Wierdsma AI, Blanken P, Bloemendaal AFT, Mulder CL (2018) Medical 
ƺǿǏșȅǉǩƺǹǉȅșȠșƺǟȠǓȖȣșǩǿǠЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅǩǾȒȖȅΚǓǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓॸȖǓșȣǹȠȅǟ
a one year randomised controlled trial (ȸɂǧȝȈȿȿǲǮ)
 ধ Noordraven EL, Wierdsma AI, Blanken P, Bloemendaal AFT, Mulder CL (2018) The 
ǓАǓǉȠȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȅǿȒƺȠǩǓǿȠșঢ়ǾȅȠǩΚƺȠǩȅǿǟȅȖȠȖǓƺȠǾǓǿȠॸȖǓșȣǹȠȅǟEȅǿǓΡǟȅȖ
Medication,” a randomised controlled trial (ǙǨǨǲȱȿǲǮȝǙͧࠍࠋࠌࠓ࣓EXȸͧǨȅȈǙȿȵͧ)




 ধ Noordraven EL, Wierdsma AI, Blanken P, Bloemendaal AFT, Staring ABP, Mulder CL 
(2017) Financial incentives for improving adherence to maintenance treatment in patients 
with psychotic disorders (Money for Medication): a multicentre, open-label, randomised 
controlled trial. The Lancet Psychiatry 4:199–207
 ধ Noordraven EL, Wierdsma AI, Blanken P, Bloemendaal AFT, Mulder CL (2016) Depot-
medication compliance for patients with psychotic disorders: the importance of illness 
insight and treatment motivation. Neuropsychiatr Dis Treat 12:269–274
 ধ Noordraven EL, Audier CH, Staring A, Wierdsma AI, Blanken P, van der Hoorn B, 
Roijen L, Mulder CL (2014) Money for medication: a randomized controlled study on 
ȠǦǓǓАǓǉȠǩΚǓǿǓșșȅǟЙǿƺǿǉǩƺǹǩǿǉǓǿȠǩΚǓșȠȅǩǾȒȖȅΚǓǾǓǏǩǉƺȠǩȅǿƺǏǦǓȖǓǿǉǓǩǿȒƺȠǩǓǿȠșΛǩȠǦ
psychotic disorders. BMC Psychiatry 14:343
 ধ Noordraven EL, Verschuere BJ (2013) Predicting the Sensitivity of the Reaction Time-
based Concealed Information Test. Appl Cogn Psychol 27:328–335
National
 ধ Neven A., Noordraven EL (2017). Contingentie management bij een stoornis in het gebruik 
van alcohol. Tijdschr Psychiatr 59:751.
 ধ Noordraven EL, Lek J, Mulder CM (2017) Money for medication. Financiële beloningen 
ter verbetering van medicatietrouw. Psyfar VS 55–60
 ধ Noordraven E (2017) Financiële beloning en medicatietrouw bij patiënten met psychotische 
stoornissen. Tijdschr Psychiatr 59:306–307





Tijdens de uitvoering van mijn promotieonderzoek heb ik veel nieuwe mensen ontmoet. 
Iedereen heeft op zijn eigen manier bijgedragen en mij geholpen dit project succesvol af te 
ronden. Onderzoek doen is vaak een eenzame bezigheid en toch heb ik mij de afgelopen jaren 
altijd gesteund gevoeld door de mensen om mij heen. Door de aanmoedigingen van ieder 
van jullie en de vele gesprekken en discussies is het me gelukt om met enthousiasme aan het 
onderzoek te blijven werken. Ik ben erg dankbaar voor iedereen die hieraan heeft bijgedragen.
Ten eerste wil ik alle patiënten bedanken die hebben meegewerkt aan het onderzoek. 
Jullie inzet heeft veel nieuwe informatie opgeleverd en er voor gezorgd dat we de kennis over 
het gebruik van beloningen bij psychiatrische patiënten hebben kunnen uitbreiden. Daarmee 
hebben jullie een belangrijke bijdrage geleverd aan het verbeteren van de patiëntenzorg binnen 
de GGZ.
Prof. dr. Mulder, beste Niels, als promotor van het onderzoek heb je me vanaf het begin 
gestimuleerd om presentaties te geven, contacten te leggen en om naar congressen te gaan en 
hier vooral plezier uit te halen. Je bezit een unieke mix van enthousiasme, humor, motivatie 
en energie die ik altijd heb bewonderd. Je hebt me veel vertrouwen gegeven en er voor gezorgd 
dat ik mezelf in de afgelopen jaren op meerdere vlakken heb kunnen ontwikkelen. Daar ben 
ǩǷǓȖǠǏƺǿǷǈƺƺȖΚȅȅȖঀ^ȅǾșΛƺșǦǓȠǾȅǓǩǹǩǴǷȅǾǏǓЙǿǩȠǩǓΚǓǈǓșǹǩșșǩǿǠǓǿȠǓǿǓǾǓǿॹǾƺƺȖǴǓΛƺș
(ondanks een drukke agenda) altijd bereikbaar en wellicht nog belangrijker, benaderbaar. Tot 
slot heb ik het erg gewaardeerd dat je ook oog had voor het leven buiten de wetenschap en was 
je persoonlijk geïnteresseerd en heel betrokken in de afgelopen jaren. Ik had me geen betere en 
leukere promotor kunnen wensen. Dankjewel voor alles!
Dr. Wierdsma, beste André, je bent de afgelopen 5 jaar mijn copromotor geweest en hebt 
me daarbij zeer goed gesteund. Je hebt me de ruimte en het vertrouwen gegeven om fouten te 
maken en me op de juiste momenten bijgestuurd om een meer zelfstandige en onafhankelijke 
onderzoeker te worden. Je hebt me geleerd om verantwoordelijke beslissingen te nemen en 
dagelijks geholpen met statistische analyses en schrijfwerk, waarbij je met veel geduld alles 
hebt uitgelegd. Ik kon altijd bij je terecht voor advies, waardoor je een betrouwbare en veilige 
basis vormde tijdens mijn promotietraject. Ook op persoonlijk vlak konden we het goed met 
elkaar vinden: als kamergenoten beperkten onze gesprekken zich zelden tot statistiek en werd 
dagelijks de gehele wereldproblematiek doorgenomen. Ik kijk met erg veel plezier terug op 
onze tijd samen op het Erasmus MC. Zonder jou zou ik het proefschrift niet hebben kunnen 
voltooien. Ik heb je vertrouwen, kennis, rust en humor altijd zeer gewaardeerd en ik ben je heel 
dankbaar voor alle hulp die je me hebt gegeven. 
Dr. Blanken, beste Peter, als copromotor ben ik je dankbaar voor al je kritische en 
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opbouwende commentaren tijdens het schrijven van onze manuscripten. Altijd wist je de 
vinger op de zere plek te leggen waardoor de artikelen tot een hoger niveau kwamen en ik zelf 
ook kritischer ben geworden in het schrijven en analyseren. Naast je oog voor detail heb je 
ƺǹȠǩǴǏΚǓǓǹșȠǓȣǿǓǿΚǓȖȠȖȅȣΛǓǿȣǩȠǠǓșȒȖȅǷǓǿǩǿǦǓȠȒȖȅǴǓǉȠǓǿΛƺșǴǓǓǓǿǦǓǓǹЙǴǿǓǓǿƺǉȠǩǓΚǓ
begeleider om naast me te hebben. Bedankt voor al je hulp en enthousiasme in de afgelopen 
jaren, ik heb het zeer gewaardeerd.
Drs. Bloemendaal, beste Tony, als lid van de begeleidingscommissie en als manager zorg 
heb je zowel inhoudelijk als praktisch een belangrijke bijdrage geleverd aan het onderzoek. 
Je hebt het project in moeilijke tijden overeind weten te houden en actief meegedacht 
met onderwerpen en nuttige feedback geleverd op alle artikelen. Daarnaast was je altijd 
geïnteresseerd en betrokken bij de voortgang van het project en heb je me gestimuleerd om in 
de klinische praktijk te gaan werken op het CDP. Daarvoor ben ik je erg dankbaar.
Dr. Staring, beste Tonnie, je hebt veel pionierswerk verricht voor dit onderzoek waardoor 
ik met een vliegende start kon beginnen. Je was altijd enthousiast en je hebt me goed geholpen 
met het meedenken en herschrijven van veel artikelen. Daarnaast bewaakte je goed de klinische 
relevantie van de onderwerpen en kwam je regelmatig met nieuwe ideeën. Ik ben blij dat je 
wilde deelnemen in mijn begeleidingscommissie. Bedankt voor al je hulp.
Beste Pia, hartelijk dank voor je onvoorwaardelijke steun van het project en de 
mogelijkheid om het onderzoeksproject te combineren met de klinische praktijk. Je hebt veel 
geduld gehad, praktische ondersteuning geboden en de middelen beschikbaar gesteld om het 
onderzoek succesvol te kunnen afronden. Ik heb je belangstelling, vertrouwen en inhoudelijke 
betrokkenheid zeer gewaardeerd.
Voor hun deelname in de kleine leescommissie van het proefschrift wil ik graag bedanken 
prof. dr. Kushner, prof. dr. Van der Gaag en prof. dr. Franken. Beste Steven, Mark en Ingmar, 
hartelijk dank voor jullie belangstelling, tijd en aandacht voor mijn onderzoeksproject. Ik 
ben er trots op dat jullie in mijn commissie konden deelnemen en heb jullie opmerkingen en 
suggesties zeer gewaardeerd.
Prof. dr. Schermer, beste Maartje, bedankt voor je enthousiasme en het meeschrijven 
en denken omtrent de ethiek van deze interventie. Daarnaast heb je altijd veel belangstelling 
getoond gedurende het project en ik ben erg blij dat je wilde deelnemen in de grote 
leescommissie. 
Voor hun deelname in de grote leescommissie wil ik graag bedanken prof. dr. Veling en 
prof. dr. Delespaul. Ik ben erg blij dat jullie de tijd konden vrij maken en aandacht hebben 
willen besteden aan het lezen van dit proefschrift.




leden van de begeleidingscommissie nooit synchroon gaan lopen.
2ǷΛǩǹǠȖƺƺǠƺǹǾǩǴǿǉȅǹǹǓǠƺঢ়șΚƺǿǏǓƺǟǏǓǹǩǿǠȒșΡǉǦǩƺȠȖǩǓΚƺǿǦǓȠȖƺșǾȣșEǈǓǏƺǿǷǓǿ
voor hun belangstelling, gesprekken en betrokkenheid in de afgelopen jaren.
Beste Astrid, je deur stond altijd open en ik ben je erg dankbaar voor alle momenten 
dat ik even bij je kon binnen wandelen. Je hebt een heel goed gevoel voor humor en ik kijk 
met veel plezier terug op alle momenten die we hebben kunnen delen tijdens de dagelijkse 
werkzaamheden en vele congressen. Daarnaast heb je me altijd verstandig advies kunnen geven 
en wist je een hoop te relativeren. Ik ben blij dat je deur zo dichtbij was en dankjewel voor alle 
goede steun tijdens de afgelopen jaren.
Beste Richard, of moet ik zeggen dr. Wesseloo? We hebben een vergelijkbare route 
afgelegd: gelijktijdig het promotietraject doorlopen en samen de NIHES colleges en examens 
gevolgd. Ik het altijd zeer gewaardeerd bij je binnen te kunnen lopen voor inhoudelijke 
discussies en vond het erg leuk om samen te studeren tijdens onze research master. Tot slot 
hebben we ook veel kunnen lachen en relativeren: “allemaal gekkigheid!”. 
Beste Babette, Bert-Jan, Bernice, Eline J., Eline P., Femke, Ibrahim, Janneke, Nina, Roos, 
^ȠǓǟƺǿǩǓǓǿtƺǿǏǦƺǿƺॹΛƺȠǓǓǿǠǓǹȣǷȅǾǴȣǹǹǩǓƺǹșǉȅǹǹǓǠƺঢ়șȠǓǦǓǈǈǓǿঀƺǠǓǹǩǴǷșșƺǾǓǿǹȣǿǉǦǓǿ
en onze promotieperikelen met elkaar delen heb ik altijd erg gewaardeerd. Daarnaast kon ik 
altijd met jullie overleggen en dat bracht me veel ontspanning, maar ook energie om verder te 
ǠƺƺǿǾǓȠǦǓȠȅǿǏǓȖΦȅǓǷঀǿǿƺȠȣȣȖǹǩǴǷƺǹǹǓǾȅȅǩǓǾȅǾǓǿȠǓǿǓǿЙǴǿǓǦǓȖǩǿǿǓȖǩǿǠǓǿȠǩǴǏǓǿș
onze vele congressen (Maastricht, Oslo, Berlijn, Kaapstad, Hamburg).
Beste Bart, Cézanne, Charlotte, Daniël, Inga en Leonie, wat hebben jullie me goed 
geholpen bij het afnemen van alle interviews en het voorbereidende werk van het project. 
Jullie hebben nauwkeurig en met veel geduld alle data weten te verzamelen binnen een lastige 
doelgroep, verdeeld over wisselende locaties. Zonder jullie zou het nooit gelukt zijn, veel dank!
2ǷΛǩǹ ǠȖƺƺǠ ƺǹǾǩǴǿ ǉȅǹǹǓǠƺঢ়ș ȅȒǦǓȠXǈǓǏƺǿǷǓǿǏǩǓǦǓǈǈǓǿ ǠǓǦȅǹȒǓǿȅǾǾǩǴǿ
onderzoek succesvol te kunnen afronden. Jullie zijn een fantastisch team en werken elke dag 
met veel inzet en toewijding met zeer complexe patiënten. Zonder jullie was het me niet gelukt 
om alle data te verzamelen en ik ben erg dankbaar deel uit te maken van jullie team. In het 
bijzonder wil ik daarbij bedanken voor hun belangstelling, steun en vertrouwen tijdens de 
afgelopen jaren: Annette, Arjen, Hella, Iris, Jipke, Michel en Sara. 
Beste Mart, dankjewel voor het ontwerpen van de mooie en originele cover. Ik vind het 
heel leuk dat jij het ontwerp hebt gemaakt en waardeer alle tijd en moeite die je erin hebt 
gestopt!
Beste Bas, Bob, Bruno, Hanne, Joren, Marissa, Marieke en Sam, ik heb jullie steun, advies 
en belangstelling de afgelopen jaren erg gewaardeerd. Het heeft me altijd gemotiveerd om het 
onderzoek af te maken en ik ben erg dankbaar voor onze vriendschappen!
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Dankwoord
Beste Jantje, je hebt me de afgelopen jaren altijd gesteund en gemotiveerd om nieuwe 
dingen te proberen. Daarnaast heb je altijd veel vertrouwen in me gehad en alle ruimte gegeven 
om mezelf te ontwikkelen. Je enthousiasme en energie zijn bewonderenswaardig en heel 
aanstekelijk. We hebben sinds het begin van mijn studie op onze befaamde Palace een unieke 
vriendschap opgebouwd die gelukkig nooit meer voorbijgaat. Dankjewel voor alles maatje!
Eঢ়ǿǈȅΡșॸȅȣǷǓॹǦȖǩșॹ@ȣȣǷॹ[ȣȣǏǓǿ^ƺȖȅঀ=ȣǹǹǩǓΦǩǴǿǿǩǓȠƺǹǹǓǓǿǏǓƺǟǠǓǹȅȒǓǿǴƺȖǓǿॹ
maar al sinds de brugklas mijn grote steun en toeverlaat. Altijd kan ik bij jullie terecht en 
hebben jullie veel belangstelling getoond. Jullie houden me scherp, zetten me aan tot denken en 
zijn voortdurend een solide, veilige en betrouwbare basis. Dit zorgt voor veel rust en vormt een 
belangrijk onderdeel waardoor ik zoveel heb kunnen groeien. Ik koester warme herinneringen 
aan onze vele gesprekken, het samen lachen en huilen, onze vakanties en ik denk met een grote 
glimlach aan alle nieuwe en dierbare herinneringen die voor ons in het verschiet liggen. Wat 
ben ik blij met jullie.
Beste Daan, vanaf ons eerste studiejaar zijn we twee handen op een buik. We hebben veel 
promotieperikelen samen kunnen delen en altijd kon ik bij je terecht voor steun of geruststelling. 
We hebben een hoop mooie momenten meegemaakt sinds onze studie en veel plezier gehad als 
huisgenoten op de unieke Taksteeg. Ik ben ontzettend blij met onze waardevolle vriendschap 
en trots dat je mijn paranimf bent. Dankjewel voor alles.
Beste Niels, lieve bro, we hebben werkelijk alles samen meegemaakt en van kleins af aan 
ǦǓǈǩǷƺǹȠǩǴǏǈǩǴǴȅȣǷȣǿǿǓǿƺǟǷǩǴǷǓǿȅǾǏǩǿǠǓǿȠǓǹǓȖǓǿঀ2ǿΦȅΛǓǹЙǴǿǓƺǹșǾȅǓǩǹǩǴǷǓǾȅǾǓǿȠǓǿ
die we hebben meegemaakt ben je altijd een zeer stabiele en veilige steun. Je weet me altijd 
te verrassen en verstandig advies te geven. Uiteraard vind ik het heel bijzonder dat je mijn 
paranimf bent en kijk ik uit naar alle jaren die nog voor ons liggen. Love you bro.
Lieve papa en mama, bedankt voor al jullie steun de afgelopen jaren. Jullie hebben me 
gestimuleerd om mijn interesses te volgen en laten opgroeien in een omgeving van zowel kunst 
en wetenschap. Allebei op unieke wijze hebben jullie me veel vertrouwen gegeven en er voor 
gezorgd om vooruit te komen. Ik heb me daardoor kunnen ontwikkelen tot wie ik nu ben. 
Dankjewel voor alle warmte in huis ondanks soms moeilijke omstandigheden. Ik kijk met 
plezier uit naar de jaren die voor ons liggen in goede gezondheid.
Lieve Annemiek, lieve Dushi, dankjewel voor al je steun en het vertrouwen dat je me 
altijd weet te geven. Zowel tijdens het schrijven van het onderzoek, als ver daarbuiten. Je houdt 
me met beide benen op de grond en laat me vaak genoeg zien waar het in het leven om draait. 
Samen reizen, dansen in de woonkamer, klimmen, uitgebreid koken en ons gekeuvel dat nooit 
zal ophouden. Je bent de vrouw met wie ik oud wil worden. En zoals je weet, we worden samen 
90. Ik hou van je.
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